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THE ELECTRO-AFFINITY OF ALUMINIUM. PART HI. 1013 


CXIII . — The Electro- affinity of Aluminium. Part III. 
The Acidity and Constitution of Aluminic Acid. 

By Jaroslav Heyrovsky. 

The investigations of Slade ( Zeitsch . Elektrochem., 1911, 17, 
261), Blum ( J . Amer. Chan. Sac., 1913, 35, 1499; 1914, 36, 2383), 
and Hildebrand (ibid., 1913, 35, 864) show that aluminium hydr- 
oxide possesses acidic properties. There are, however, several other 
methods by means of which the acidity of aluminic acid can be 
determined. Thus, stable solutions of ammonium aluminate 
investigated physico-chemically prove the acidic function of 
aluminium hydroxide most distinctly, and these results agree with 
those obtained from sodium aluminate solutions, which will be 
considered first. 

I. Electrometric Titration of Sodium Hydroxide Solutions with 
Aluminic Acid. 

(a) Conductivity Measurements. — To dilute solutions of sodium 
hydroxide, small amounts of metallic aluminium were added, and 
the gradual decrease of conductivity was observed. The solutions 
were prepared by the action of pure sodium amalgam on con- 
ductivity water and kept in hard glass bottles, into which weighed 
quantities of aluminium were introduced. After dissolution, the 
aluminate solutions were transferred through air-tight joints into 
conductivity cells with blank platinum electrodes. Atmospheric 
carbon dioxide was excluded by means of sodadime tubes. 

The metal used contained Al — 98-2, Cu = 0'94, Fe=0'63 per cent. 

The results of the first set of measurements, carried out in a 
thermostat at 25’0°, are: 

In 00422A-sodium hydroxide. 


Gram-atoms of Al 

Specific conductivity 

. 1000AX 

dissolved per litre. 


K.10*. 

' AC ~ 

0 


9-596 

— 

0-00314 . 


9124 

150 

0-00507 


8-792 

158 

0-00778 


8-380 

158 

0-00902 


8-145 

160 

0-01209 


7-706 

156 

0-01411 


7-347 

158 

In 0 02o7A-sodiuin hydroxide. 



0 


5-871 

— 

0-00259 


5-463 

157 

0 00607 


4-934 

154 

0-00943 


4-338 

162 

VOL. CXVII. 



Q Q 



1014 HBYROVSKY : THE ELECTRO- AFFINITY OF 

The single solutions remained stable, showing no change in con- 
ductivity during many days. The difference of mobilities of the 
hydroxyl ion, A,,,,, and the aluminate anion, X ir , is calculated as 

1000 A# w j lcve 1( j denotes the increase of aluminium in solution 
AG 

and iff the corresponding decrease of specific conductivity. The 
mean value, 158, gives A„ =38, A„ H being taken as 196. 

In the figure is shown the decrease of conductivity due to larger 
amounts of aluminium dissolved. The conductivity falls regularly 
with increasing concentration of aluminate, the slope remaining 
constant when the ratio of gram-atoms Al:Na is 1:3 or 1:2, 



indicating that no formation of a salt of tri- or di-basic alumiilic 
acid takes place. When, however, the ralio comes to 1:1, 
spontaneous decomposition of the solution occurs, during which 
crystalline aluminium hydroxide separates out, and the con- 
ductivity increases in the manner described by Slade and Polack 
(Trans. Fannin 'j Soc., 191-1, 10 , 1-j0J. 

In order to show that the decrease of conductivity effected >) 
the dissolution of aluminium in alkali is not due to complex ionic 
‘ micelles,'' cryoscopic measurements were also carried out. * 
investigate how far the neutralisation of alkali by alummic aci , 
the acidity of which might he questioned, differs from the action 
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of a recognised acid, such as borio acid, parallel experiments were 
made with the two aoids, 

The results, which are also plotted in the figure, were as follows: 
In 0 0o034A'-sodium hydroxide. 


Concentration of 



■ s 

Molec. 




A1 

B(OH) s 

cond. 




in gram* 

in gran:* 

A. 

aT. 

i . c 

atoms* " 

molecules. 





> 0 

0 

224-7 

0*170° 


1-82 

— 

0-0112 

189*6 


0-175° 

1*87 

0*0144 

— 

177*0 — 

0*176° 

— 

1-88 — 

0*0206 

— 

1590 — 

0*183° 

_ 

1*95 — 

— 

0*0243 

— 150-9 

— 

0-176° 

— 1-88 

0-0296 

— 

132*3 — 

0*186° 

— 

1*99 — 

0-0375 

— 

108-2 — 

0*179° 

— 

1*91 — 

— 

0*0430 

— 92*8 

— 

0-180° 

— 1*92 

0*0459 

— 

84*5 — 

0*174° 

— 

1-86 — 

0*0503 

— 

79*7 — 

0*179° 

— 

1*91 — 

decomposes 

0*0652 

69-5 

— 

0-192° 

— 2*05 

■ — 

0*0806 

— 69-3 

— 

0-199° 

— 2-12 


The depression of freezing point, AT, first slightly increases, 
reaching a maximum for solutions half saturated with aluminium 
hydroxide. This indicates that a monobasic aluminate is formed, 
which is slightly more dissociated than the pure alkaline solution. 
The boric acid, being soluble, shows a continual increase in osmotic 
pressure, as evident from van’t Hoff's coefficient, i; however, the 
changes in conductivity are in both cases identical. 

To prevent the spontaneous decomposition of aluminates, it has 
been found necessary to work at 0°. 

Since, however, the action of alkaline solutions on metallic 
aluminium ceases when the atomic ratio 1:1 is reached, 
amalgamated aluminium had to be added, in order to bring some 
more aluminium hydroxide in the nascent state into the solution. 
The amalgamation was effected by immersion in a solution of 
mercuric chloride; the amalgamated foil was then thoroughly 
rinsed with distilled water and introduced into the solution, which 
was kept in ice. At this temperature, the solutions were stable 
even when containing an excess of aluminium hydroxide. The 
conductivity of saturated 0‘0257zV- and 0’0372A-sodium hydroxide 
solutions was 36 S, and remained constant; only very slow increase 
could be observed when crystalline aluminium hydroxide was 
added. 

The results are plotted in the figure. From the decrease of 
conductivity, again, the ionic mobilities at 0° were calculated ; the 
pean difference of A„„ . -A a ,. 'is 104, which gives A. u = 14, when 
Mu' is taken as 117-7 (Kohlrauseh, Siltunr/sber. K. A had. II iss. 
Purlin, 1901, 1026). 


Q Q 2 
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The important observation at 0°, namely, that the conductivity 
of aluminate solutions remains constant when the atomic ratio of 
Al:Na increases above 1:1, show3 that there exists a definite 
saturation of one hydroxyl ion by one moleoule of aluminium 
hydroxide, just as in the case of boric acid or (according to Kohl- 
rauseh, Zeitsch. pkysikal. Chem., 1893, 12 , 782) of silicic acid. 
Judging from the phenomenon of spontaneous hydrolysis, during 
which aluminium hydroxide separates out, the action between the 
hydroxyl ion and the molecule may be regarded as addition rather 
than as neutralisation of the few hydrions due to the very 
sparingly soluble ortho-ahuninic acid. The formation of meta- 
aluminie acid, AlOJI, in solution cannot be expected, since the 
hydroxide, Al(OIl) 3 , does not lose water below 130°. 

(!i) Measurements of Electromotive Force . — The decrease of 
hydrion concentration effected by the addition of alkali to solu- 
tions of aluminium salts has been measured by Blum and Hilde- 
brand ( loc , cit.) by means of the potential of a hydrogen electrode. 
However, owing to the presence of aluminium salt and crystalline 
hydroxide, these measurements cannot be used for an exact deter- 
mination of acidity. The same is the case with the experiments 
reoeutly described by Fricke (Zeitsch. Elektrochem., 1920, 26. 
129), from which no definite conclusion can he drawn, owing to 
the presence of finely divided aluminium hydroxide formed on 
hydrolysis in most concentrated alkali aluminate solutions. In 
the following experiments, the indicator of the hydrion concen- 
tration was the mercuric oxide electrode. This electrode was filled 
with a solution of sodium hydroxide (according to Donnan and 
Allmand, T-, 1911, 99 , 845), and was gradually neutralised by the 
addition of weighed rpiantities of aluminium. The electrodes and 
the solutions were kept at 25 0°. Single measurements were 
carried out in each case four to six days after the dissolution of 
the aluminium. The electrodes were measured against a nofmal 
calomel electrode, the diffusion potential being eliminated by a 
saturated solution of potassium chloride. 

In this way, the results on p. 1017 were obtained at 25‘0° for 
the cell. C, denotes the amount of gram-atoms of aluminium dis- 
solved per litre; " E calculated" was obtained from the potential, 
-0-1774 volt, of the A-sodium hydroxide-mercuric oxide electrode 
by means of the formula 

/■:=. - 0-1774 -0 0591 log 10 [C N ,„ H - C,,]. 

It is the value which would be obtained if a strong acid in 
amount C u were added. The first solution decomposed beiore 
saturation was reached. The measurements made with the secon 
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Hg I (HgO solid) NaOH solution I s “ d I “j? 


with 0-054 l7N-NaOH. 

E.M.F. 

observed E 
Gk\. in volt, calculated. 

_ Nov. 20th -0*1022 -0-1029 

0-0144 -0-0973 -00950 

0-0183 — 0-0920 - 0 0923 

0-0284 -0-0851 -0-0840 

0-0397 —0-0703 -0-0694 

0-0542 Dec. 20th decomposed — 

Dec. 31st -0-0720 — 

Jan. 2nd —0-0820 — 

„ 6th -0-0865 — 

„ 7th -0-0870 — 

„ 11th -0-0802 — 

„ 1 4th -0-0857 — 


with 0-0189N.NaOH. 

E.M.F. 

observed E 
Cau in volt, calculated. 

— Nov. 29th -0-0779 -0-0700 

000505 -0 0690 -0-0681 

0-0102 -00581 -0-0568 

0-0157 —0-0356 -0-0305 

0-0183 -0-0078 4-0-010 

0020 4-0-0136 — 

0 022 Jan. 6th 4-0-0155 — 

Jan. 7th 4-0-0140 

Jan. 8th decomposed — 


solution, however, show that the solubility product of aluminio 
acid has been reached, since no appreciable change of potential 
took place when the number of aluminium atoms in solution 
exceeded that of sodium atoms. 

The solubility product of aluminic acid is therefore 




tOH'] ’ 


where K„ denotes the ionic product, of water and C V>(JH the con- 
centration of the sodium hydroxide solution, which for complete 
saturation becomes equal to the concentration of aluminic acid 
anions, denoted by [A]']. 


Thus 


00591 log 10 j^’» 

Cn.iUH 

[OH] 


= 0-°l 5 + 0 0779 = 0 093 volt. 

= t AI J = 37-3, 
joH'J 


hence /r a = 37-3 x 10-» at 25'0°. 

Similarly, the value of the solubility product of aluminic acid 
after spontaneous hydrolysis can be obtained from measurements 
of the first solution, 


00591 log 


C„,| 

10 [U H'j 

e„„. 

[OH'] 


= -0087 
= 1-795, 


+ 0-102= +0-015 volt, 


where C 01I , denotes the concentration of hydroxyl ions in the pure 
sodium hydroxide solution, and is equal to 0 054 x 0-90-Y, this 
.solution being ionised to the extent of 90 per cent. 

Hence [OH'] = 0-0272. The concentration of the aluminate 
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anions, [AF], is then equal to 0 0542 — 0-0272=0'0270A, from 
which it follows that the solubility product of aluminic acid in 
the presence of crystalline aluminium hydroxide is 


K'a 


0-0270 

00272' 


10-u 


10 -“.* 


From measurements of electromotive force, it is evident that 
alkali is neutralised by freshly formed aluminium hydroxide until 
the ratio of molecules becomes 1:1, and that this neutralisation 
proceeds almost quantitatively, so that only a very small part, if 
any, can be present as colloidal alumina. 


IX. Ammonium Ahnninate. 

The solubility of aluminium hydroxide in aqueous anunoniacal 
solutions is usuatly described as variable, depending on the tine 
and way of precipitation. Thus Archibald and Habasian (Tram. 
Roy. Soc. Canada, 1918. 11, 1) found analytically several 
hundreds per cent, of aTumina in dilute ammoniaca] solutions, 
whereas Renz {Re r., 1903, 36, 2751) obtained higher solubility in 
precipitating solutions of barium alumihate with ammonium 
sulphate. If, however, amalgamated aluminium is dissolved in 
ammonia, regular and well-defined neutralisation takes place, and 
still higher solubility is reached, as is evident from the following 
experiments, consisting of conductivity, crvoscopic, and analytical 
determinations. 


Measurements at 25°. 

An ammoniacal solution of concentration C’ VHj = 0117.V, pre- 
pared by distilling pure ammonia into conductivity water out of 
contact with the atmosphere, showed the specific conductivity 
A" = 3'900 x 1 ()- 1 mho. After some amalgamated aluminium had 
dissolved in it, the conductivity increased to A' , = 5'029xl0- ( . 
indicating that ammonium salt was formed, the concentration of 
which can he calculated as follows. 

Knowing the equivalent mobility of aluminate anion. X A , 
further A,,,, = 196 and A >Bl — 70-4, we have 

1000 K> 70-4[NIT,’] + 196[0I1'] + 38[A1']. 

Sinoc, further, 

[MV] = lOH'] + [Al'] (!) 

1000 K' 108-4[NH 4 *]+ 158[OH']. 

* Slade [lor. cit.) previously found the solubility product of the dried 
crystalline hydroxide to be 0-37 x 10 14 at 25°. 
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According to the law of mass action, which holds in the case of 
ammonia, 

C X hj . k = [NH 4 - ] . [OH'] = ( I000 ^ V . (1000 * )» m 

+ A*, a ./ 266 2 * ’ ' ' 

From the last two equations we obtain 

[NH T = 1 0OOZ' + y , (iOOOJC'^-4 x 158xT08 T 4 x (T000if)' ! .l/266 ! 

L 2 x 1081 

as well as expressions for [OIH] and [Al']. 

The observed values of K and K< given above lead to 
[NH 4 ] = 0 00281A and [AH] = 0 00155 gram-molecule of alum- 
inium hydroxide per litre. 

Simultaneously, the increase of osmotic pressure, due to the 
formation of ammonium salt, has been determined by the lowering 
of freezing point of the ammoniacal solution, and was found to be 
0-22G ±0 001°, against 0'220° of the pure solution. This change 
corresponds with an increase in concentration from 0 118JV to 
0T21 .V, agreeing with the conductivity results, from which the 
sum of the concentrations of molecules and ions is 0-118 for the 
pure solution and 0120 for the solution containing aluminium 
hydroxide. 

Further, fresh quantities of amalgamated aluminium were 
added to this solution, and readings were continued until the 
conductivity ceased to rise. The following results were obtained : 


C, r 

concen- 
tration 
of A1 

K 

specific 

con- 

ductivity 

[AIT 

[NH.T 

A T 

A T 

C\H,+ 

[NH/]. 

added. 

observed. 

calculated, calculated. 

observed. 

1-86 

— 

3*900 x 10- 

4 

0-00146 

0-220° 

0-118 

0*118 

00040 

5029 ., 

0-00155 

0-00281 

0-226° 

0-121 

0-120 

0*0060 

6-662 „ 

000520 

0-00559 

0-229° 

0-123 

0-123 

0-0088 

9-594 

000823 

0-00848 

0-231° 

0*124 

0-125 

0*0129 

9-45 „ 

— 



0-228° 



0*016 

9-2 






, - 


decom- 

3-910 „ 

0 00117 

0002 16 

__ 

„ 



poses 

From 

the solutions saturated with 

aluminium hydroxide, the 


ratio [AF] : [OH'] = which gives the ionic product 


[Ah] . [H ] =32*5 x 10“ 14 . (From electromotive-force measure- 
ments, 37'3xl0“ 14 was obtained.) 

These solutions, however, were not stable; some hours after 
saturation has been reached, crystalline aluminium hydroxide 
separated out (consisting of microscopic crystals), and the con- 
uctivity fell to a value A 7 — 3910 x 10 -4 , which remained constant. 
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Calculations of the solubility product, K' a , from this reading give 
0 05US5 X ’18 x 10 - ,4 . During this experiment, the walls 

of the cell and the electrodes were covered with the crystalline 
hydroxide. A fresh solution of pure ammonia in conductivity 
water (C slta =0'2237, A = 0’5380 x 10- s ) was introduced into this 
cell and allowed to dissolve some of the crystalline hydroxide. 
After several days, the conductivity rose to A 7 =0-5405 x 10- 3 , and 
remained constant. Again from K and K' the solubility product 
of alumiuie acid in the presence of crystalline hydroxide follows 
A' B = l-23xl0-», 

In order to determine analytically the amount of aluminium 
hydroxide which remains in the solution after the spontaneous 
hydrolysis, the saturated ammoniacal solutions were allowed to 
decompose at 25'0° and kept in the thermostat for several days. 
After a week, the solutions were filtered (in absence of carbon 


dioxide) into 

a platinum dish and 

evaporated . 

The results were 

as follows: 

Milligrams 
of A1,0 8 in 




100 grams of 



C.S'H,- 

solution. 

fAiq. 

K'„ 

0-765.V. 

181, 10*3 

000300 

1-50x10-" 

0-523 „ 

14 6 

0-00284 

1 44x10-" 

01 60 „ 

7-2, 7-6 

0-00145 

1-27x10-" 


The constant K' a was obtained in the following way. 

From the equations (1), (2), am 1 [UH'J “ K ' k il fo " uw ‘' 0,1 
elimination, that 

[Al’l = J* - MW 

V 1 + A a 

from which K' u can be calculated. These values are, however, 
not quite- constant, decreasing slightly with decreasing concen- 
tration. 


Measurements at 0°. 

Like, the alkaline solutions of aluminium hydroxide, the 
ammoniacal solutions wore also found to be quite stable at 0°. 
Theae solutions were prepared in the following way. To 
ammoniacal solutions carefully cooled in ioe, amalgamated 
aluminium was added in a quantity sufficient to saturate the solu- 
tion. The saturation was ascertained by conductivity readings, 
which first showed a steady increase, and after two days remained 
unchanged, although the dissolution of aluminium still proceed 
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Several days after the constant conductivity was attained, the 
solutions were filtered and analysed. The results are given in 
table I (p. 1021). 

In solutions above 0'5JV there was a too vigorous evolution of 
hydrogen, which carried off some ammonia and caused less so i u , 
bility. Below 0'5 If, however, the solutions showed great con- 
stancy. The mobilities of the ions NH 4 ‘ and OH' were taken as 
39-3 and 117-7 respectively (Kohlrausch, loc. cit.), and the mobility 
of the aluminate ion, A.,,, as 14. ' 

The solutions could be easily filtered. That no colloidal hydr- 
oxide passed through the filter is evident from experiments with 
conductivity water, in which amalgamated aluminium was allowed 
to dissolve for several days, and which consequently contained 
much of the hydroxide, yet after filtration and evaporation left 
no measurable residue. The formation of aluminium hydroxide 
in pure water causes a decrease in conductivity. 

The last two columns of table I show the close agreement between 
the conductivity and analytical results. The rather less solubility 
observed in more dilute solutions is probably due to minute 
quantities of carbon dioxide in conductivity water. 


Some freezing' 
example : 

-point determinations 

were also carried 

out, for 

AT' 

C’n h # . 

f-VH,-]. 

AT. 

A V. 

1-86' 

0-1028.Y 

0-0101 

0-1 89" 

0-210“ 

0-113 

0 060 l.V 

00067 

0-109° 

0-120“ 

0-065 


where AT and IT’ denote the depression before and after the dis- 
solution of aluminium. It will be observed that the concentra- 
tion calculated from the depression hT’ (last column) is equal to 
the sum of molecules and ions, f7> Hj s [NH,‘], exerting the osmotic , 
pressure. It is evident that no complex compounds of ammonia 
and aluminium hydroxide are formed, since the amount which 
exists in solution never exceed- that theoretically required for 
neutralisation. 

The freshly formed aluminium hydroxide microscopically 
examined appears granular and shows the metallic structure of 
aluminium. 


III. The Constitution of Ahnninic Acid. 

In the experiments described above it is shown that at the 
ordinary temperature sudden change in aluminate solutions occurs, 
during which a large part of the dissolved aluminium hydroxide 
separates out in crystalline form, the ratio [Al'j :[OH'| reaching 
after considerable time the value 1T> — IT. Similar values can 
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be obtained from final conductivities acquired after the spontaneous 
decomposition, assuming that the aluminate ion is the same as in 
solutions before the decomposition. 

Thus at 25° in 0’0391iV-sodiuni hydroxide, four months after 
the decomposition, the final molecular conductivity, A. = 133" 1, was 
observed; this 13 the conductivity of 0'0391iV r -sodium hydroxide 
when containing aluminium hydroxide dissolved in the ratio 
[Al']:[OH , ]=l’5 before the decomposition. Hence 
K' a = l-5xl0-«. 

Similarly, from 0-0422A-sodium hydroxide, after one month, 
A = 116-6, Z'« = l-8xl0-», and from 0 0257A'-sodium hydroxide, 
after three weeks, A = 125’9, K' a ~ 1'7 x 10 -H . Physical properties 
as well as analytical composition of solutions before the decom- 
position, were found identical with the properties of solutions of 
equal conductivity after the decomposition. 

The supersaturation phenomena suggest that the compound 
formed by interaction between one molecule each of sodium hydr- 
oxide and aluminium hydroxide is the additive compound, 
NaOH.Al(OH) s , which can be regarded as the sodium salt of 
aqup-aluminic acid, H'[A1(0H)J, as suggested by Pfeiffer ( Ber ., 
1907, 40 , 4036). The process in the solution is therefore the 
following one: the hydroxyl ion joins the freshly precipitated 
molecule of aluminium hydroxide, and forms the anion of the 
aquo-aluminic acid, thus: 

Al(OII) 3 + OH' ~ Al(OH) 4 '. 

The anions, Al(OIl),', joining hydrions form partly the very 
sparingly soluble acid, HAi(OH)„ the ionic product of which is 
"TxlO" 11 at 0°* and 35xl0- 14 at 25°. (From these two con- 
stants, the heat of electrolytic dissociation of aquo aluminic acid, 
calculated by means of van t Hoff's isochore, is 4900 cal.) In 
time, some of the aquo-aluminic acid decomposes by heat or traces 
of carbon dioxide, forming the ortho-hydroxide, the particles of 
which grow until they reach such an insolubility that the constant 
It a of the aquo-aluminic acid becomes too large for the mass action 
of the above equation, according to which [AI(OH) 3 ]=i. K a . 

Consequently, the above reaction must proceed in the reverse 
lirection until all solid aquo-aluminic acid disappears, which causes 
he sudden gi'owth of crystals of aluminium hydroxide and 
ixtensivo hydrolysis of the solution. 

It was observed that the addition of crystalline hydroxide to a 
wlution of aluminate also causes spontaneous hydrolysis. 

* According to Noyes’ numbers {Zcitsch. Phyailcal. Chcm., 1910, 73, 1); 
f. at 0’ is (HI A. at 25‘. 

Q Q* 2 
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At higher temperatures, the two solid phases, namely, the aguo- 
aluminic acid and aluminium hydroxide, cannot oo-exist, but at 
0° their transition temperature seems to be reached. 

The crystalline aluminates furnish further evidence for the 
aquo-aluminates, which are fully hydrated (Werner, “Neuere 
Anschauungen," 1920, 4th ed,, p. 126), and lose water in the 
same manner as aluminium hydroxide itself (Beckmann, J, p r 
Chem., 1882, [ii], 26 , 385). Hydroxylic groups, which, according 
to Hantzsch’s researches ( Ber ., 1917, 50, 1422), never split off an 
acidic hydrion, are all only basic in aluminium hydroxide. The 
acidity of this compound consists in the formation of additive 
compounds with alkalis. 

The close resemblance of boric and aluminio acids (see figure) 
suggests that boric acid also forms aquo-salts, which is seen most 
markedly in the cases of borax, Na 2 B 4 O 7 .10H,,O, and lithium 
aluminate, Li 2 Al 4 0 r ,llH.,0 (Allen and Rogers, 4m.fr. Chem, J. 
1900, 24 , 304), which are analogous aquo-salts of the type 
M J OH-M m (OH),+ HOH*M m (OH)j. 

Appendix. 

In this and in a previous paper (this vol. p, 11) the basigenic 
and acidigenic character of aluminium has been investigated from 
the point of view of tho ionic splitting of its compounds in aqueous 
solutions. According to Abegg s theory of electroafiinity, basic or 
acidic properties of the hydroxide should be in close connexion 
with the electrolytic potential of the metal. However, in the case 
of aluminium, a metal of high position in the electro-potential 
series (E.P.= — 1'34 volt, 11=0; compare this vol., p. 27), this 
forms a hydroxide of feebly basic properties (the ionic product of 
basic splitting is 10 _M ; compare this vol., p. 20), and at the same 
time of distinctly acidic character. The chloride, on the other 
hand, is very soluble and largely ionised, resembling in this respect 
the alkali haloids. 

Obviously, Abegg 's idea, that the electrolytic potential might 
be a measure of basicity, is not quite sound. There are heavy 
metals of more positive potential, such as silver, thallium, and lead, 
the hydroxides of which are fairly strong bases, and light metals 
of more positive potential, for instance, aluminium and zinc, of 
feebly basic hydroxides. 

It seems that, besides tho electron affinity, which represents the 
ea'e of escape of a valency electron from the atom, also the mass 
of the ion influences the basicity of the oxide and, in general, the 
ionisation of tho compound. Thus Beketov's rule (I'hil. Mat)., 



ALUMINIUM. PART III. 


1025 


1865, [iv], 31, 306), according to which the stability of a com- 
pound is the greater the more equal are the equivalent weights of 
the components, might he extended for ionisation processes. 

We may therefore expect that a compound will ionise the easier 
the greater the dilferenoe in polarity (in the electrolytic potential) 
of the constituting ions and the more unequal their masses. 
Aluminium hydroxide is least, fluoride more, chloride, bromide, 
iodide most of all, ionised. 

The acidity seems to depend, however, in general on the equi- 
valent volume of the oxide, in that a small equivalent volume is 
accompanied by acidio properties, provided the basicity is feeble. 
Thus the small equivalent volume of alumina (41, which, next to 
that of glucina, is the least of all oxides) is connected with the 
acidity, developed in spite of the high position of aluminium in 
the potential series. 

Summary. 

(1) Electrometric measurements show that aluminium hydroxide 
neutralises alkalis as a monobasic acid. The mobility of alumin- 
ation is 38 at 25° and 14 at 0°. 

(2) Stable solutions of ammonium aluminate were obtained, for 
which the law of mass action holds good. 

(3) The ionic product of aluminic acid is 35 x 10 _H at 25° and 
7-7 xlO -14 at 0°; in the presence of crystalline aluminium hydr- 
oxide it is 1'5 x 10 _I< at 25°. 

(4) Evidence is adduoed that aluminates are additive compounds 
of the type M'[Al(OH)J', that is, salts of aquo-aluminic acid, 

HTA1(0H)J. 

(5) The relation existing between the basicity, acidity, and the 
electrolytic potential is discussed. 

I take this opportunity of offering my sincere thanks to Prof. 
B. Brauner for his helpful interest and encouragement in this 
work. 

Chemical Institute or the Czech University, 

Phaouf. [ifecmvrf, July 6tft, 1920.] 
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CXIV. — The Nature of the B-Ferricyanides and 
the B-Ferrocyanides. 

By Samuel Henry Clifford Briggs. 

It was found by Bennett (T., 1917, 111, 490) that the a- and the 
(3-ferrocyanides (Briggs, T., 1911, 99, 1019) are identical from a 
crystallographical point of view, and it therefore appeared prob- 
able that the /3-ferrocyanides would prove to be mixtures of the 
ordinary ferrocyanides with a very small amount of highly-coloured 
impurity. 

In view of Bennett's results, it was decided to make a further 
investigation of the two ferrocyanides, and also of the a- and 
^-ferricyanides of Locke and Edwards (.1 nier. Chan. J I 899 
21. 193, 413; see also Bellucci and Sabatini, Atli R. Accad, Lincei 
1911, [v], 20, 1 ; Pintti. lier., 1912, 45, 1830; ITauser and Biesalski! 
ibid., 3516; Wells, .liner. Chem. ./., 1913, 49. 205). It is shown 
below that the Merricvanides are compounds of ferricvanide and 
aquopentacyauoferriate, whereas the /3-ferroovanides are mixed 
crystals of ferrocyanide and aquopentacyanoferroate, the amount 
of the latter being far too small to be detected by an v known 
method of quantitative or qualitative analvsis. 

The fi-Ferric’janides. 

The analysis of the salt prepared according to the directions of 
Locke and Edwards pointed to the formula 

3 K.Fef Fe(CX ), ; ], K [Fe(CN 1 - IT.,0 ] 
rather than to Locke and Edwards’ formula, K,Fe(CN), ; ,II.,0. but 
as it was scarcely pos-ible to determine the exact formula of the 
double salt by analysis, synthetical means were used for this pur- 
pose. A simple method for the preparation of potassium aquo- 
pentacyanoferriate could not be devised, however, and recourse was 
therefore had to the sodium salt, which can readily he obtained 
by Hofmann's method (Annnlen, 1900, 312. 1). It was found 
that a solution of this salt with three and a-half molecular equi- 
valents of sodium ferricyanide wa» precipitated at once with 
bismuth nitrate, proving that free ferricyanide was present, whereas 
a solution containing two and a-half molecular equivalents of 
sodium ferricyanide did not give a precipitate after a week, and 
consequently did not contain free ferricyanide. The formula of 
sodium fl ferricyanide would therefore appear to be 
3Na3[Fe(CN) e ].Na.,[Fe(CN) s H 2 0]. 
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The ferricyanides in solution appear to decompose to some extent, 
as shown by the equation 

K 3 [Fe(CN) 6 ] + H 2 0 = K 2 [Fe(CN) 5 H 2 0] + KCN. 

The potassium cyanide produced gives cyanide ions, and these are 
removed on addition of acids, owing to formation of the very 
slightly dissociated hydrogen cyanide. Acids therefore increase 
the velocity of the reaction towards the right. Alkalis and 
ammonia, on the other hand, decompose the aquopentacyano- 
ferriate (compare Hofmann, loc. cit.), and cyanides convert the 
aquopentacyanoferriate into ferricyanide, thereby increasing the 
reaction towards the left. 

These transformations are shown by the colour changes developed 
in solutions of potassium ferricyanide when the above-mentioned 
reagents are added, acids causing an intensification of colour, owing 
to increase of aquopentacyanoferriate, whereas alkalis, ammonia, 
and cyanides diminish the colour, owing to removal of the intensely 
coloured aquopentacyanoferriate. 

When pure, bright orange-red potassium ferricyanide is recrystal- 
lised from a solution containing 2 or 3 per cent, of sodium aquo- 
pentacyanoferriate, garnet-red crystals are obtained, differing very 
much in habit from the orange-red crystals of the pure salt. These 
garnet-red crystals are analogous to potassium fj-ferrocyanide, as 
shown below. 

There is thus an explanation of the very deep colour of many 
preparations of potassium ferricyanide made by oxidising potassium 
ferrocyanide with chlorine, for not only does the chlorine oxidise 
the ferrocyanide, but it also decomposes the ferricyanide to some 
extent, according to the equation 

K 3 [Fe(CN)J + H,0 + Cl, = KOI + CNO'l + K,[Fe(CN) 5 H 2 0], 
as found by Cambi (Gazzelta, 1911, 41. i, 157). The deeply 
coloured crystals are therefore mixed crystals of potassium ferri- 
cyanide, and the double salt of ferricyanide and aquopentacyano- 
ferriate (/3-ferricyanide). 


The Action of Bromine on Fotasdvzn Fcrrin/anide. 

In view of the above-mentioned observations of Cambi, it 
appeared probable that the action of bromine on potassium ferri- 
cyanide would furnish a convenient method for the preparation of 
" Merricyanide,” and this expectation was realised, further 
evidence thus being provided for the constitution suggested above, 
barger quantities of bromine gave a brownish-black colloidal sub- 
stance of the formula IX or X, whilst with excess of bromine, 
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greenish-black, insoluble ferric cyanide was formed (compare 
Reynolds, T., 1888, 53 , 769; Messner, Zeitsch. anorg. Chem,, 1895 
9 , 126). A small quantity of a white solid sparingly Boluble in 
hot water was produced, together with the ferric cyanide. The 
analysis of this substance suggested a polymeride of cyanic acid 
but the amount was too small for complete identification. 


The Action of Hydrochloric Acid on Potassium Ferricyanide. 


The action of hydrochloric acid on potassium ferricyanide (I) 
has been studied beyond the stage of the formation of Locke and 
Edwards’ /Lferricyanide (V). Although the acid successively 
removes the three molecules of potassium cyanide, with the final 
production of ferrio cyanide (IV), it has not been possible to isolate 
potassium aquopentacyanoferriate (II) or the hitherto unknown 
diaquotetracyanoferriate (III). Not only are the compounds II 
and III extremely soluble in water and difficult to isolate in the 
crystalline state, but the compounds I, II, III, and IV have a 
pronounoed tendency to combine with each other, with or with- 
out elimination of water molecules, to give the substances V, VI 
VII, and X. 


K 3 [Fe(CN) 4 ] 

(I.) 

Fe(CS), 

(IV.) 



(II) (III.) 


3K,{Fe(CN) 8 ],K.,[ Fe ^] 
(V ) 


C { Fe H^o]’ K [ Fe Si *K [ Fe(CN ) 4 ], Fe(CN ),,H ,0 

(VI.) ' (VII.) 


3K[Fe(CN) 4 ], 2Fe(CN) i , 811,0 :lK[Fe(CN) 1 ),K,[Fe(CN) s H,0],H 1 0 

(VIII.) (IX.)' 

CN CN CN... 
...FeCNFeUNFeCN... etc, 
CN CN CN... 
(XI.) 


Fe(CN),,K[Fe(CN) 4 ,2K,[ Fe(CN),H,0] 
(X.) 


Although the formulas V — X are useful as showing the way in 
which the compounds are derived from potassium ferricyanide, it 
is probable that these substances are not simply double salts, but 
rather salts of highly complex anions oontaining several iron atoms 
and a correspondingly large numtier of cyanogen groups. Evidence 
for this view 13 obtained from the distinctive precipitation reac- 
tions of Jxrcke and Edwards' salt, and also from the properties of 
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ferno cyanide, which is a highly insoluble salt with colloidal 
properties instead of a readily soluble substance, as would be 
expected from the simple formula IV. Ferric cyanide would 
therefore appear to be highly polymerised, possibly with each iron 
atom at the centre of a regular octahedron, a cyanogen group at 
each corner, and every cyanogen group united to at least two iron 
atoms. The simplest structure of this type is seen in the “ chain ” 
formula XI. 


The fi-F errocyanides. 

Potassium ^ferrocyanide crystallises on cooling from a warm 
saturated solution of the a-ferrocyanide containing one part of 
sodium aquopentacyanoferroate (compare Hofmann loc cit ) per 
hundred parts of the ferrocyanide. The /bferrocyanides are there- 
fore mixed crystals of ferrocyanide and aquopentacyanoferroate, 
the amount of the latter being far too small to be detected by 
qualitative or quantitative analysis. J 

Since potassium p. ferrocyanide is formed when the a-ferro- 
cyanide is repeatedly recrystallised from water, it follows that the 
ferrocyamdes in aqueous solution are in a state of equilibrium, as 
seen from the equation 1 

H 2 0 + K,[Fe(CN) 6 ] = K 3 [Fe(CN) 5 H 2 0] + KCN. 

The effect of acids, alkalis, ammonia, and cyanides on this equil- 
ibrium is analogous to that described above in the case of the 
ferncyanides, and need not be referred to in detail. It is sufficient 
to say that a simple explanation is hereby provided for the various 
transformations mentioned in the former paper (T., 1911 99 

The possibility that the fl-ferrocyanides are o ferrocyanides con- 
aimng a trace of a highly-coloured impurity was considered in 
e ormer paper, but as two f-menthylammonium ferrocvanides 
were obtained which differed considerably in specific rotation, it 
was concluded that the a- and /? ferrocyanides were isomeric. The 
-menthylammonium a-ferrocyanide has and the 

^-ferrocyanide [a^ -28-5° Further, on adding a trace of acid 
O a solution of the a-ferrocyanide in alcohol, the specific rotation 
was observed to fall from -40'9° to -31'8°. 

The former preparation of /-menthylammonium ferrocyanide,. 
was no longer available, but there can be no doubt from its proper- 
, I6S ’ M P rev iously described, that it contained aquopentacyano- 
^rroate as well as ferrocyanide. Whether its low rotatory power 
Im 30me orange of the nature of racemisation in the 

^aenthylammonium groups or to the presence of some impurity 
no now be decided, and this point remains obscure. An ex- 
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planation of the fa.ll in rotation of the Lmenthylajnmonium 
a-ferrocyanido on the addition of acid has been furnished by a 
study of quininium primary ferrocyanide. When the quininium 
salt was, dissolved in alcohol or acetone, the specific rotation was 
found to rise for some days, and then become constant, the change 
being as much as 20° in some experiments. An examination of 
the product showed that ferricyanide was present, the salt having 
undergone oxidation by atmospheric oxygen dissolved in the solu- 
tion . It was then observed that the preparation of Z-menthyl- 
ammonium ferrocyanide described in the former paper also under- 
went oxidation when its solution in alcohol was exposed to the 
air for some time, and from the residue pure Z-menthylammonium 
ferricyanide was isolated. 

This tendency of the ferrocyanides of substituted ammonium 
bases to undergo oxidation by atmospheric oxygen is probably the 
result of slight- dissociation into base and acid, for example, 
(C 10 II„'NH;),Fe(CNb; — 4C lll H, 9 -NH., + H 4 Fe(CN) 6 . 

The addition of acid will increase the amount of the readily 
oxidisable hydrogen ferrocyanide, and thereby accelerate the 
change. This will account- for the fall in rotation previously 
observed on the addition of acid to an alcoholic solution of 
Z-menthvlammonium o-ferrocyanide. The solution used was dilute, 
and the amount of oxygen required to oxidise all the ferrocyanide 
present was very .small, and would easily 1* provided by air 
dissolved in the liquid. 


Ex PE n I M E N'T A I,. 

tnche and Edwards' Potassium B-Ferrici/anuh. 

The salt prepared according to the directions of Locke and 
Edwards (foe. cit.) was obtained as a vellowish-green solid, Its 
precipitation reactions agreed exactly with the observations of 
I.ocko and Edwards, but. the analysis was not in accordance with 
their formula. K,Fe(CN\,.TI,0. They decomposed their salt with 
nitric acid, and for this reason, apparently, their figures for the 
iron content were too low, as it. was found impossible during the 
present research to obtain complete decomposition when using 
nitric acid. On heating the salt with concentrated sulphuric acid, 
however, the complex was entirely destroyed. On diluting t 
product with a little water and carefully neutralising wi 
ammonia, the double salt of potassium and ferric sulphates, w 
is praot’callv insoluble in the presence of acid, could be y 
dissolved on warming, and the analysis carried out- in t e 


manner. 
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K 8 Fe(CN),,H]0 requiras 

Found 

3K,FeiCN), ! K ! [Fa(CN) 1 ,H,0] requires 
4 K,Fe(CN),.K ! [Fo(CN) 6 ,fL i O] 

5K 1 F6(CN) t ,K,[Fe(CN) s ,H J 0] „ 


K. 

Fe. 

N. 

HoOt 

33-78 

18-08 

24-21 

5*19 

33-82 

17-61 

24-73 

0-83 (at 160°) 

33*87 

17-59 

25-37 

1*42 

34-23 

17-46 

25-41 

M3 

34-47 

17-37 

25-43 



When heated to 210°, the salt underwent further decomposition, 
with loss of cyanogen. The analysis points to a compound of 
aquopentacyanoferriate and ferricyanide rather than to a salt of 
the formula K 3 Fe(CN) c ,H,0, but it is scarcely possible to deter- 
mine the exact formula of the double salt by quantitative analysis 
alone. In agreement with the analytical data, it was found that 
the compound gave the characteristic reaction for iron pentacyano- 
derivatives described by Hofmann {he. cit.) } for when its solution 
was treated with hydroxylamine hydrochloride rendered alkaline 
with sodium hydroxide and heated, it became deep golden-yellow 
with copious effervescence. 

An attempt was made to determine the constitution by titra- 
tion with potassium cyanide until the colonr of aquopentacyano- 
ferriate had disappeared, but no definite end-point was obtained, 
showing that potassium ferricyanide has a tendency to decompose 
in solution according to the equation 


K 3 Fe(CN),; i IIjO = Kj,[Fe(CN) 5 H 3 0] + KCN. 

During the titration of the (3-ferricyanide with potassium cyanide, 
it was noted that the solution, on keeping, deposited a little 
Prussian-blue, in agreement- with the observations of Hauser and 
Biesalski {Joe. cit.). 


The Action- oj Bromine, on Potassium Ferrieyanidc. 

Preparation of I.oel-e and Edwards' Salt.— Ton grams of 
potassium ferricyanide were dissolved in 50 c.c. of water, and 1'4 
grams of bromine were added to the cold solution. The mixture 
was kept in a stoppered buttle, the bottle being occasionally shaken. 
After three days, the solution no longer contained free ferricyanide, 
as shown by the absence of a precipitate with bismuth nitrate. 
On precipitating with 150 e.c. of alcohol (90 per cent.), the salt 
was obtained as a greenish-brown, crystalline dihydrate (Loss over 
sulphuric acid in a vacuum — 2*61. Calc.: 2‘75 per cent.). 
Analysis of the dehydrated salt gave K = 34*04; Fe — 1764 ; 
N = 24-86. 3K 3 [Fe(CN) 6 ],K.,[Fe(CN) 5 HoO] requires K = 33'87; 

Fe = 17'59; N = 25'37 per cent. When prepared in this manner, 
the compound was free from Prussian-blue, and therefore gave a 
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yellowish-white precipitate with stannic chloride. The 9alt also 
gave Hofmann's reaction for iron pet) tacy ano- corn pound s . 

The Brownish-black Colloid, 

Fe(CN) 3 ,K[Fe(CN) 4 ],2K 2 [Fe(CN) 5 H 2 0]. 

— Eight grains of bromine were added to a solution of 12 grams 
of potassium ferricyanide in 60 c.c. of cold water, and the mixture 
was kept in a loosely stoppered bottle at the summer tempera- 
ture (20 — 25°). Some gas was evolved, and the solution, after 
changing colour to brown and then to violet, deposited a black 
jelly. After ten days, the mixture was poured into 200 c.c. of 
alcohol (90 per cent.), and the black solid collected and dried in 
the air. It was then powdered and washed on a filter with cold 
water until free from soluble impurities. The compound now 
increased greatlv in volume, owing to absorption of water, and the 
jelly-like mass which resulted was analysed after drying in a 
vacuum over sulphuric acid until its weight was constant (Found: 
K = 21'60; Fe = 24 0S; N = 26‘21. Calc.: K = 2179; Fe = 24 90; 
IT= 26-55 per cent.). 

The compound was soluble in hydrochloric acid, with production 
of a characteristic, greenish-blue colour. It dissolved in warm 
water to a dark brown, colloidal solution. 

The Action of Hydrochloric Acid on Potassium Ferricyanide. 

The Bluish-violet Compound, 

K/Fe(CN’),H/)].K[Fe(CN),2H,0]. 

— Ten grams of potassium ferricyanide dissolved in 20 c.c. of 
water were treated with 5 c.c. of hydrochloric acid (D 115) in 
an open flask immersed in water at TO — 80° for forty minutes. 
The solution was allowed to remain overnight and filtered. The 
deep purple filtrate was then precipitated with two volumes of 
alcohol (90 per cent ). The semi solid deposit was dissolved in a 
very small amount of water and precipitated with two volumes of 
alcohol, the prwess being repeated ten or twelve times until the 
alcoholic laver had a bluish violet colour without any red or yellow 
tinge. The nroduct was now dissolved in the smallest possible 
quantitv of water. 3iid a trace of Prussian-blue was removed by 
filtration. Tbe filtrate was evaporated to dryness in a vacuum 
over sulphuric acid, leaving an extremely soluble, highly deliques- 
cent, friable, black solid. Throe and a-half grains were obtained 
from 35 grams of potassium ferricyanide (Found: K = 23T0; 
Fe= 21*69; N = 24*00. Calc.: K-22-69; F«= 21*59; N = 24‘38 
per cent./. At 160° one molecule of water was evolved, the loss 
in weight being 3 51 (Calc.: 3 48 per cent,). 

The Greenwh-hlack Compound, 2K[Fe(CN) 4 ],Fe(CN)3, 2 
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Twenty grams of potassium ferrieyanide were dissolved in 40 c.o. 
of water, and 16 o.c. of hydrochloric acid (D 1T5) added. The 
mixture was heated at 55 — 60°, the solution being filtered every 
ten hours to remove the precipitated ferric cyanide. After the 
fourth filtration, only a small amount of ferric cyanide separated, 
and the acid reaction was very weak. The heating was continued 
a further twelve hours (fifty-two hours in all), and the cold solu- 
tion was then precipitated with two volumes of alcohol (85 per 
cent.). The black, semi-solid deposit was purified by repeated 
solution in water and precipitation with alcohol (85 per oent.) at 
a room temperature of 20 — 25°, the quantities used being 15 c.c. 
of water and 30 c.c. of alcohol, once; 10 c.c. of water and 20 c.c. 
of alcohol, twioe; 5 c.c. of water and 10 c.c. of alcohol, twice; and 
5 c.c. of water and 15 c.c. of alcohol, three times. During the 
final stages of purification, the compound was obtained in the solid 
state, the yield of pure salt being half a gram. This was dissolved 
in a small quantity of water, evaporated to dryness over sulphuric 
acid, and weighed for analysis. On exposure for some weeks in a 
vacuum over sulphuric acid, it slowly evolved a molecule of water 
(Found: K = 14-67; Fe=3026; H„0-3 00. Calc.: K = 14'22; 
Fe= 30-47 ; H 2 0 = 3'28 per cent.). The compound was deliques- 
cent and very readily soluble in water to a greenish-black solution. 

The Dark Blue Compound , 3K[Fe(CN) 1 ],2Fe(CN) 2 ,8H 2 0. — 
Forty grams of potassium ferricyanide dissolved in 80 c.c. of 
water were heated at 55 — 60° with 12 c.c. of hydrochloric arid 
(D 1'15). A further 32 c.c. of hydrochloric acid were added in 
quantities of 8 c.c. at intervals of twelve hours, the heating being 
continued for twelve hours after the last portion of acid had 'seen 
added, or sixty hours in all. 

The filtrate from the dark green precipitate (.4) was greenish- 
blue (volume, 100 c.c.). One hundred and fifty c.c. of alcohol 
(85 per cent.) were added, and the viscid deposit was dissolved in 
15 c.c. of water and filtered. The magnificent deep Dlue solution 
was precipitated with 45 c.c. of alcohol (85 per cent.), and the 
treatment repeated a few times, 15 c.c. of water and 45 c.c. of 
alcohol being used on each occasion at a room temperature of 
20 — 25°. The salt was finally obtained as a deep indigo-blne 
powder free from white crystals of potassium chloride. When 
exposed over sulphuric acid in a vacuum for three weeks, it lost 
four molecules of water, atid the weight thereafter remained 
constant [Loss =7-73. Calc.: 753 per cent, for a loss of 4H 2 0 
from 3K[Fe(CN) 4 ],2Fe(CN),,8H,0. The residue then gave 
K - 13' 19 ; Fe~ 31'52; N = 25-96. 3K[Fe(CN) 4 ],2Fe(CN) 2 ,4IT 2 0 
requires K = 13'26; Fe- = 31T>5; N=-25-45 per cent.]. 

The green precipitate (A), after drying, had the composition 
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Fe : 2’78N : 0 05K : a;H 2 0. It therefore consisted of a slightly 
decomposed ferric cyanide, which salt was shown by Messner (loc. 
cit.) to lose cyanogen with great ease. This decomposition explains 
the presence of ferrous iron in the deep blue compound. 

The compounds represented by the formulae II to X are all 
intensely coloured. 

Those compounds which had been subjected to prolonged treat- 
ment with alcohol in the courso of purification gave an odour of 
isocyanides when decomposed with alkalis. This reaction may be 
due to the presence of a trace of the corresponding ethyl esters, 
and is significant in view of the results of Bellucci and Sabatini 
(loc. cit.). 

The compounds VI, VII, VIII, and X all give ferrocyanide as 
well as ferricyanide when decomposed by alkalis. It does not 
follow, however, that they all contain ferrous iron, since Messner 
has shown (loc. cit.) that compounds like cupric ferricyanide, 
Cu s [Fe(CN) 6 J.,, behave in the same way. 

Qnininium Primary Ferrocyanu/c. 

Four grams of potassium ferrocyanide in 200 c.c. of water were 
added with stirring to a solution of 16 grams of quinine mono 
hydrochloride in 400 c.c. of water in the cold. After two days, 
the pure, white icosahydrate was collected, washed with water, am] 
dried in the air. Oil dehydration over sulphuric acid in a vacuum, 
it rapidly lost 17H 2 0, and a further two molecules were evolved 
more slowly, the weight becoming constant after five weeks. The 
product was a hygroscopic, yellow monohydrate. 

Analysis of the icosahydrate gave: Fe 3 08 ; H„0 = 18'12, 1811. 
(C M H M 0 2 N 2 ) 4 Fe(CX), ; ,26lI..0 requires Fe = 2-98;‘ 19II s O = 18 > 2<. 
The inonohydrate gave C~G7"22, 67-46; 11 = 6-38, 6‘64; Fe = 3'69, 
3-75. Calc.: 0 = 67-42; H = 6‘72; Fe = 3'65 per cent. 

Quininturn secondary ferrocyanide, 

(C 2l) H. J , ; 0 2 X_.).iFe(0N ), ; ,22I I -0, 

separated as a black solid, insoluble ill all ordinary solvents from 
a solution of 5 grams of quinine bisulphate in 260 c.c. of water 
to which 2 grams of potassium ferrocyanide in 10 c.c. of water 
had been adder! (Found: Fe 4 42. Calc.: Fe -T43 per cent). 

On dehydration over sulphuric acid, the hemihvdrate was obtained 
(Los 5 = 31'1G; 21J11 2 0 requires 30 72 per cent.). Analysis of the 
hamihydrate gave:’ C 6286, 63-03; 11 = 5-83, 620. Calc,' 

C = 63'20; H = 60I per oent. 

[Received, Mav I nth, 19S0 ] 
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CXV — The Cyanine Dyes. Part II. The Synthesis 
of o-Aminocinnamylide.nequinaldine Methiodide. 

By William Hobson Mills and Percy Edwin Evans. 


Ii has been generally recognised that in the formation of 
isocyanines by the action of alkalis on mixtures of a quinoline 
with a quinaldine alkyl iodide, a dominant part is played by the 
highly reactive i^-bases to which the action of alkalis on a quinoline 
alkyl iodide is known to give rise. 

Two views are held with respect to the constitution of these 
fbases. In addition to the cyclic carbinol formula (I) suggested 
by Decker (Her., 1832, 25 , 3326), an open-chain alkylamino- 


YY“ 

'A 0 " 


OH 

A^'CH 

CHO 
NHR 


(I) 


HI.) 


aldehyde formula (II) was proposed by Roser (AnnaUn t 1892, 
272, 221; 1894, 282 , 363), and was supported with additional 
experimental evidence by Gadamer (Arch. Phann., 1905, 243 , 
2; 1908, 246 , 89) and Kaufmann and Striibin (/Jcr., 1911, 44 , 
80). 

It was pointed out by W. Kduig (./. pr. Client., 1912, [ii], 86 , 
66) that the possibility that the quinolinium phases were to be 
epresented by the second of these formula; made it necessary to 
ake into account a corresponding constitution for the iVocyanines. 
Accordingly, iu place of the formula (III) which he had originally 
proposed (./. pr. Chem. f 1906, [iij, 73 , 100) for this class of dyes, 
re now suggested the open-chain formula (IV). and gave reasons 
for preferring it to the formulas which had previously been put 
forward. 
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pound of a type almost identical with that represented by formula 
IV. This substance was o -aminpcinnamylideneqvinaldirie meth- 
iodide (V), the structural formula of which only differs from 
Konig’s butadiene formula for dimethylisocyanine iodide in that 
it contains an amino-group in place of a methylamino-group 
attached to the benzene nucleus in the ortho-position with respect 
to the butadiene chain. 
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<^ — ^>ch:ch-ch :ch^ / x ^ 
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(V.) 


Meanwhile, the facts described in a preceding paper (Mills and 
Wishart, this vol., 579) were discovered. These showed definitely 
that the Mocyaniues do not possess an open-chain formula, and 
the chief object of these experiments was thus attained in another 
way; we think, however, that the synthesis and properties of 
o-aminocinnamylidenequinaldine methiodide, which in certain 
respects bears a distinct relationship to the dyes of the cyanine 
class, may still bo of sufficient interest to be recorded. 

The synthesis was effected in the following manner. o-Nitro- 
cinnamaldehyde was heated with quinaldine and zinc chloride, 
when condensation took place, with the formation of o -nilro- 
tiwnamylidenequinMine, NOvlV.lT^CniCII'CIIIClI'CjHjN. This 
was reduced with iron and acetic acid to the corresponding amino- 
compound, which forms deep reddish-brown mono-acid salts and di- 
acid salts, which are pale yellow and characterised by their sparing 
solubility. 

To prepare the quaternary methiodide of this base, the amino- 
group was first protected by acylation. The acylamino-compound 
was then converted into its methiodide by heating with methyl 
iodide, and finally the acyl group was eliminated. Various acyl 
derivatives having been examined, the formyl compound was found 
to give the best results, and its methiodide , on hydrolysis with 
dilute hydrochloric acid, gave o-aminocinnamylidenequinaldine 

methiodide (V). 

It proved to be a compound which forms deep reddish-brown 
solutions and crystallises in small, oblique-ended needles showing 
a dark olive-green metallic reflex ; the crystals are strongly 
pleochroic, but. almost opaque. Its strongly coloured aqueous solu- 
tions are at. once turned pale yellow by the addition of mineral 
acids, evidently on account of the formation of di acid salts. It 
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dyes wool, and especially silk, a beautiful rich reddish-brown, but 
the colour is surprisingly fugftve in daylight. Its absorption 
spectrum in the visible region, unlike the spectra of the isocyanines, 
which are characterised by a distinctive pair of bands, shows only 
general absorption in the violet and blue, which in more concen- 
trated solutions extends as far as the orange. It has also no 
appreciable sensitising action on a gelatino-bromide photographic 
plate. Apart, therefore, from its instability towards light and its 
partial decolorisation by acids, it shows little analogy in properties 
to the isocyanines. At the same time, the fact should not be over- 
looked that, on account of the presence of the two ethvlenic linkings 
in the butadiene chain, a compound of this structure should be 
capable of existence in four geometrically isomeric forms, only one 
of which is closely related in configuration to cyanine dyes, namely, 
those of the at present unknown a-a-class (VI), the properties of 
which can, however, to some extent be inferred from those of the 
analogous compounds of the benzothiazole series prepared by 
Hofmann (Bff., 1888, 21, 2262). 
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Experimental. 

Q'^itrocin nam aldehyde . — We first prepare^ this substance by 
, he method described by Diehl and Einhorn ( Her ., 1885. 18. 2336), 
>ut as the process proved troublesome to carry out. we sought for 
orae method of nitrating cinnamaldehyde by which the o-nitro- 
ierivative could be more easily obtained. Experiments on nitra- 
tion in the presence of acetic anhydride showed that the process 
could he conducted so that o-nitrocinnamaldehyde was the sole 
crystalline product, 

A solution of 25 grams of nitric acid (D 1*50) in 50 grams of 
glacial acetic acid was dropped slowly, with frequent shaking, into 
an ice-cold solution of 50 grams of cinnamaldehvde in 200 c.e. of 
acetic anhydride. The solution was allowed to remain for two 
days at the ordinary temperature; dilute hydrochloric acid was 
then added and the mixture well shaken. Considerable heat was 
developed, and, on cooling, o-nitroeinnamaldehyde crystallised in 
almost colourless needles. By recrvstallising once from alcohol, the 
compound was obtained pure in very pale yellow needles melting 
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at 1 27°. This method thus gives a very simple means of preparing 
o-nitrocinnamaldehyde, and althoi»gh the yield is only 36 per cent, 
of the weight of cinnamaldehyde taken, it could probably be 
improved by further investigation of the process. 

o-Nitrocinnamyttdeneqvinaldine. — A mixture of o-nitroeinnain- 
aldehyde (10 grams), quinaldine (8-1 grams), and zinc chloride 
(2 grams) was heated on the water-bath for five hours. The result- 
ing crystalline mass was dissolved in hot acetone, and the solution, 
on cooling, deposited the pure condensation product in yellow 
rhombs melting at 149°. The compound dissolves readily in hot 
aoetone or chloroform, sparingly in alcohol, benzene, or ether 
(Found: 17 = 9-28. C i9 TTi,0,N, requires N = 9'27 per cent.). 

p - NitrocinruimyluiennjuinaltUne. — p-Nitrocinnamaldehyde (10 
grams) and quinaldine (81 grams) were heated together on the 
boiling-water bath for ten hours. The product was dissolved in 
alcohol, the solution poured into water, and the yellow solid was 
collected and crystallised from acetone. Pure p -nifrocinnamyl 
ideneqvinaldinc was thus obtained in yellow needles melting at 
185-5° (Found: N = 9'25. C„H I4 0 : N 2 requires N=9'27 percent.), 

o- .4 m inocin namylidenequinaldint, 

NHo'Cf.HpCHlCH'CHiCH'CjHjN. 

—An examination of the action of various reducing agents on 
o-nitrocinnamvlidenequinaldine showed that the reduction could 
be carried out most conveniently by means of iron and acetic acid. 
The nitrocompound (10 grams) was dissolved in warm glacial 
acetic acid, the solution diluted with water, and excess of iron 
added. The mixture, which rapidly liecame a deep reddish-brown, 
was kept at 60° f<*r two hours, and the excess of iron was then 
removed. On adding concentrated hydrochloric acid, the sparingly 
soluble yellow dihydrochloride of the new base was precipitated. 
It was collected, washed with concentrated hydrochloric acid, and 
decomposed with ammonia. On crystallising the base thus formed 
from aqueous alcohol, it was obtained in yellow needles melting 
at 135-5°. It is very readily soluble in alcohol or chloroform, 
moderately so in acetone, ether, or benzene, and practically 
insoluble in water (Found: C = 83-3; H=5 9; N~ 10 2. C i9 H ;e i ; 
requires 0 = 83 8; H=5-9; N = 10’3 per cent.). 

o-FormylaminocinnamyHdenequinoldine, 


CHO-NH-C c HpCIi:CII-CH:CH-C 9 II c N. 

— o-Aminocinnamylidenequinaldine wa3 heated with cx ' ces3 jj 
per cent, formic acid under reflux on the sand-bath for t ree 
After cooling, the mixture was diluted with '' ater ; 
alkaline with ammonia, and the precipitated formyl deriva 
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collected and crystallised from alcohol. It formed pale yellow 
needles melting at 185-5°. This compound is readily soluble m 
hot alcohol or chloroform, fairly so in acetone, and sparingly so 
; n ether or benzene (Pound: N = 9'4. C^II ]6 ON 2 requires 
jj=9'3 per cent.). 

o - Formylaminocinnamyluicncqmnaldine Methiodide. — Formyl- 
aminocinnamylidenequinaldine (2 grams) was heated with methyl 
iodide (6 grams) in a sealed tube at 100° for three hours. The 
re d mass obtained in this way crystallised from alcohol in dark red 
needles, which melted at 218°. The substance is soluble in hot 
water or alcohol, sparingly so in acetone or chloroform, and 
insoluble in ether or benzene (Pound: I =28'T. C 21 H 1# ON»I 

requires I=28'7 per cent.). 

o-,l cetvlaminocinnamylidenei)ii)nnl<Hvc, 

CTI 3 -CO-NH-C c H,-CH:CH-CH:cn-C 9 H c N. 

—The amino compound (10 grams) was heated for one hour on the 
water-bath with acetic anhydride (30 grams). The excess of acetic 
anhydride was then decomposed by heating with water, and the 
acetvl derivative precipitated by the addition of ammonia. It 
was "collected and crystallised from aqueous alcohol, from which it 
separates in pale yellow needles melting at. 179°. It is soluble 
in chloroform and dissolves very readily in alcohol. It is almost 
insoluble in elher, acetone, water, or benzene (Found: N=91. 
C.,,H lv 0N.> requires N=8'9 per cent.). 

ArtUiliminocintunniiUdtneriuirmhUne ilethiodide. — The acetyl 
jerivative (2 gram?) was heated with methyl iodide (4 grams) in 
a sealed tube at 100° for three hours. The bright red contents of 
the tube were crystallised from water, and then recrystallised from 
alcohol, The methiodidc obtained in this way consisted of bright 
red needles melting at- 210 -217° (Found: 1 = 27-75. C,,H ? ,ONoI 
requires 1 = 27-85 per cent.). 

It is soluble in water, alcohol, or acetone, sparingly so in chloro- 
form, and insoluble in ether or benzene. 
Ciirhofi/methi/laminociniinmt/lidrneiiuiitnldtnc, 

CH./COj-NH-CJIpClIiCH-Cir.CH-CjHf.M. 

—A solution of o-aminocinnamylidenequinaldine (2"5 grams) in dry 
chloroform was heated with methyl chloroform ate (1 gram) under 
refinx for four hours. W ater was added, and then ammonia until 
the red colour of the hydrochloride disappeared. The chloroform 
layer was separated, the chloroform evaporated, and the residue 
crystallised from alcohol. The compound formed lustrous, yellow 
plates melting at 175*5° (Found: 8'5. C.jjH^OaNa requires 

*-8*5 per cent.). 

This compound is readily soluble in hoi alcohol or chloroform. 
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sparingly so in acetone, ether, or benzene, and practically insoluble 
in water, 

o-AminocinnamiiUdenequinaldinc Metkiodute (V). This sub- 
stance was obtained by the hydrolysis of its acyl derivatives, the 
reaction being most easily carried out with the formyl compound, 
Formylaminocinnamylidenequinaldine methiodide is readily hydro- 
lysed by dissolving in hot water, adding a little concentrated 
hydrochloric acid, and boiling for twenty minutes. To ensure 
getting the iodide uncontaminated with chloride, potassium iodide 
was added to the mixture, and the greater part of the acid was 
then neutralised with ammonia, when a dark reddish-brown pre- 
cipitate of the iodide was obtained. This was recrystallised from 
methyl alcohol to which a little aqueous potassium iodide had been 
added. The salt forms needles with a very dark olive-green lustre 
melting at W'S 0 . It is very readily soluble in methyl alcohol, 
less so°in ethvl alcohol or water, and Sparingly so in acetone or 
chloroform. For analysis it was dried in a vacuum at 70° (Found : 
c = 57 . 5 . h = 4-6; N = e-53; 1-304, 30-8. C, 0 H I9 N,I requires 
C = 58'0; H = 4'0; N = 6-76; 1 = 30 7 per cent.). 


TTntvftwttt Chemical Laboratory, 
Cambridge. 


[Received, July 21th, 1920.] 


OX VI. The Isomerism of the Oximes. Part IX. 

2 : i-Dinitrohenzald oxime and Bromo-substituted 
Hydroxy- and Methoxy-benzaldoximes. 

By Vera Wentworth and Oscar Ltsi.f. Brady. 

On the Tfantzscli-Werner hypothesis. all substituted benzaldoxunss 
should exist in two stcrcoisonierio forms. In a number of cases, 
however, all attempts to obtain the unstable isomende have been 
unsuccessful (compare Brady ami Dunn. T., 1 916, 109 , bib), )U 
from a study of these cases there has emerged no underlying 
principle determining the non-existence of the second form o or 
than the inhibiting effect of the hydroxyl group. 

A number of other substituted benzaldoximes have now been 
investigated with a view to arrive at some generalisation. 

The“nitrobenzaldoximes all exist in two isomeric form*, ana 
although 2 : 4-dinitrobenzaldoxime has been prepared (Sachs an 
Kempf, Ber„ 1902, 35, 1234), its configuration has not bee 
determined. It has been found to possess the anti- configur 
l,v the preparation of ils acetyl derivative ami hydrolysis of th 
compound to the original oxime according to ITantzsc s m 
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It does not, however, form a hydrochloride in the usual way, and 
all attempts to obtain a second isomeride have been unsuccessful. 

In no case has a substituted benzaldoxime containing a hydroxyl 
group in the nucleus been obtained in two forms, although 
p-acetoxybenzaldoxime and anisaldoxime both give a sytt-oom- 
pound. It was thought that substituted hydroxy benzaldoximes, 
particularly those containing a heavy group in the ortho-position 
with respect to the hydroxyl group, might exist in two forms, as 
the entrance of other groups might exert a “ steric hindrance” 
effect. 5-Bromovaniilinoxime and 5-nitrovanillinoxime have 
already been investigated, with negative results (Brady and Dunn, 
T., 1015, 107, 1858), and 3 : 5-dibromo-p-hydroxybenzaldoxime 
and 315-dibromo-o-hydroxybenzaldoxirne have now been studied. 
The former yields a hydrochloride in the usual way, but this 
regenerates the original oxime on decomposition with sodium 
carbonate solution ; tEe latter does not form a hydrochloride, and 
cannot therefore be converted into an isomeride. 

Although anisaldoxime readily gives a #y»>derivative, o-methoxy- 
benzaldoxime and 3 : 4-diineihoxybenzaldoxmie (veratraldoxime) 
exist only in the an ti- form. The influence of the introduction of 
the bromine atom into these compounds has been investigated, and, 
whilst it has been found that 5-bromo-o-methoxybenzaldoxime 
cannot be converted into a symisomeride through the hydrochloride, 
u-bromo-3 : 4-dimethoxybe»za!doxime, on the other hand, yields an 
unusually stable fiyn-derivative, remarkable in that its acetyl 
derivative is not decomposed to the nitrile by sodium carbonate 
solution, but only by sodium hydroxide solution. 

These results have not made less puzzling the failure to obtaiu 
^n-isomerides from some substituted benzaldoximes. 

It is evident that the introduction of negative substituents is not 
a determining factor, and the inhibitivo effect of the hydroxyl 
group on the formation of ^yn-isomerides has been further demon- 
strated. Two more benzaldoximes, which do not give hydro- 
chlorides when treated in dry ethereal solution with dry hydrogen 
chloride, have been added to the previously unique case of 
6-ni tropi pe r on a 1 ox i m e . 


Experimental. 

Attempted- Conversion of 2 : A-DtnitrobenzaJdo.nme . — 1 The oxime, 
prepared from the aldehyde, hydroxylamine hydrochloride, and 
sodium carbonate in alcohol, was dissolved in dry ether and the 
solution saturated with dry hydrogen chloride. No hydrochloride 
** precipitated, and evaporation of the ethereal solution in a 
current of dry air gave the unchanged oxime. An attempt was 
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made to bring about the conversion by Dunstan and Thole’s method 
(P., 1911, 27, 233), but without success. Ciamician and Silber 
( Ber ., 1903, 36, 4268) found that the uitrobeiizantialdoximes, when 
exposed to sunlight in benzene solution in sealed tubes, were con- 
verted into the nitrobenzsjmaldoximes. Similar experiments are 
being tried with 2 : 4-dinitrobenza!doxinie and other oximes ; the 
results will be described in a subsequent communication. 

Acetyl Derivative. — The configuration of the oxime was deter- 
mined by the preparation of its acetyl derivative, and the sub- 
sequent hydrolysis of this compound to the oxime. The oxime was 
treated with about four times its weight of aoetic anhydride and 
warmed to 30°. The oxime dissolved, and, on decomposing the 
excess of acetic anhydride with sodium carbonate solution, the 
acetyl derivative separated; from dilute alcohol it forms yellow 
microscopic crystals melting at 79° (Found: Ac- 17-4. C g H 7 0 c N. 
requires Ac = 17'0 per cent.). 

On wanning with 10 per cent, sodium hydroxide solution for 
some minutes, the acetyl compound dissolved, and, on addition of 
dilute sulphuric acid, the original oxime was precipitated. The 
anti-configuration of 2 : 4-diiiitrobeuzaldoxime is thus established. 

i:o-Dibromo-p-hydrojybemali/o.iime . — To 28 grams of 3:5-di- 
bromo-p-hydroxybenzaldehyde, prepared by Paal’s method (Ber., 
1895, 28, 2408), were added 100 c.c. of 10 per cent, sodium hydr- 
oxide solution; the aldehyde dissolved, and the sodium salt crystal- 
lised out almost immediately. A further 200 o.o. of water was 
added, together with 8 grams of hydroxyl amine hydrochloride in 
water, and the mixture was left overnight. At the end of that 
time the precipitated sodium salt of the aldehyde had completely 
disappeared, and, on acidifying the solution with dilute sulphuric 
acid, the oxime was precipitated. It crystallises from alcohol ill 
colourless needles melting at 199° (Paal and Kromschroder, Ber., 
1895, 28, 3236, give 194°) (Found: Br = 53’9. Calc.: Br = 54'2 
per cent.). 

The hydrochloride, prepared by saturating a solution of the 
oxime in dry ether with dry hydrogen chloride, was precipitated as 
a white, crystalline powder melting and decomposing at 190° 
(Found: Cl- = 10'3. C;Hj0 2 NBr,,HC7 requires Cl = 107 percent.). 
The hydrochloride was decomposed with sodium carbonate solution 
and the oxime precipitated with dilute sulphuric acid; this was 
found to be the unaltered anti-derivative. 

The Diacetyl Derivative. — The oxime is not acetylated with the 
ease that is usually observed, and one drop of concentrated 
sulphuric acid is needed as a catalyst. The oxime was covered 
with acetic anhydride and the sulphuric acid added; the compound 
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dissolved rapidly, and the liquid became just appreciably warm. 
Excess of acetic anhydride was removed with sodium carbonate, 
aud the acetyl derivative separated as a gum-like material. This 
substance was difficult to crystallise, but when dissolved in the 
minimum amount of boiling absolute alcohol, and the liquid cooled 
atid the walls of the vessel scratched for some minutes, it separated 
js a white, crystalline powder melting at 122° (Found: Ac =22' 8. 

C Hr^NBrg requires Ac =22" 7 per cent.). When heated for 
fifteen minutes with 10 per cent, sodium hydroxide, the diacetyl 
compound regenerates the original oxiine, thus establishing the 
configuration of that substance. 

3:5 -Dibromo-o-hydroxybenialdoxime . — The preparation of 3:5- 
dibromo-o-hydroxybenz aldehyde has been described by Heerlein 
'Berz. Jahresb., 25 , 486) and Werner (Bull. Soc . ckim 1886, [ii], 
46, 277), but a more satisfactory method consists in dissolving 
^al icy 1 aid eh yd e in glacial acetic acid and adding the calculated 
quantity of bromine in acetic acid, the mixture being kept cool. 
After remaining for some time, the addition of water precipitates 
the aldehyde, which may be crystallised from alcohol. To a solu- 
tion of 16 grams of the aldehyde in alcohol, o grams of hydroxyl- 
amine hydrochloride dissolved in a minimum quantity of water 
were added, followed by 5 grams of sodium hydroxide in concen- 
trated aqueous solution. The mixture was allowed to remain over- 
night, the oxime precipitated by the addition of excess of dilute 
sulphuric acid, aud crystallised first from alcohol and then from 
benzene. Z\^-Dibrwno-<yhydroxylcnzuUloximc separates from 
benzene in colourless needles melting at 204 c (Found: Br-54'2. 
C 7 H 5 0 2 NBr.. requires Br-54'2 per cent.;. 

The diacetyl derivative, prepared in the usual way, crystallises 
from alcohol in colourless needles melting at 11T5° (Found: 
Ac=22'4. CjjIIgC^NBr., requires Ac-22'7 per cent.). On hydro- 
lysis with 10 per cent, sodium hydroxide, the diacetyl compound 
regenerated the original oxime, which is accordingly the anti- 
isomeride. 

5 -Bromo - o - methoxybenzaldoxime. — 5 - Bromo - o - niethoxybenz- 
aldehyde was prepared by Perkin (Annalcn, 1868, 145 , 304) by 
the hromination of o-methoxybenzaldehyde; it may, however, be 
More economically prepared from 5 - h ro mosa l icy 1 a 1 deliy de , obtaiued 
V the bromi nation of salicvlaldehyde (Piria. Atuudt n. 1S39, 30, 
d). Twenty grams of 5 -bromosalicvi aldehyde were dissolved in 
solution of 8 grams of sodium hydroxide in 20O e.c. of water, and 
1 grams of methyl sulphate added with constant shaking. The 
aethyl ether separated as a solid, and, after some time, was 
fleeted and crystallised from alcohol. Ten grams of the aldehyde 
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were dissolved in 50 c.c. of alcohol, and 4 grams of hydroxylamine 
hydrochloride and 4 grams of sodium hydroxide, each dissolved in 
the minimum quantity of water, were added. After remaining 
overnight, the oxime wa3 precipitated by acidifying with dilute 
sulphuric acid, and crystallised from methyl alcohol, from which 
it separated in long, colourless needles melting at 109° (Found: 
Br = 34'5. C a H s 0 2 NBr requires Br=348 per oent.). 

The acetyl derivative crystallises from alcohol in colourless prisms 
melting at 102° (Found: Ac = 153. C 10 H 10 O 3 NBr requires 
Ac=15'8 per cent.). Hydrolysis of this compound to the original 
oxime with sodium hydroxide solution established the anti. 


configuration of the latter. 

Hydrochloride of S-Bromo-omethoxybemMoxime.—Tho oxime 
was dissolved in dry ether and the solution saturated with dry 
hydrogen chloride. The hydrochloride was precipitated as a yellow, 
crystalline powder melting and decomposing at 123° (Found: 
Cl = 131. C 8 H ( OjNBr,HCl requires Cl = 13 3 per cent.). The 
hydrochloride, on decomposition with sodium carbonate solution, 
gave a crude oxime melting at 100°. Part was recrystallised from 
acetone and water, when it gave a compound, which was proved 
to bo the original oxime by the method of mixed melting points. 
The rest was treated with acetic anhydride, and gave the acetyl 
derivative, which, on hydrolysis, gave the original oxime. Accord- 
ingly, no conversion to the syn-isomeride had taken plaoe. 

%.Brotno- 3 : 4 -dimeth oxybtmxatialdoime.— Eighteen grams of 
5-bromoveratraldehyde, prepared from 5-bromovanillin by methyl- 
ation with methyl sulphate (Dakin, Amer. Client. J ., 1909, 42, 
494), were dissolved in 50 c.c. of alcohol, and 6 grams of hydroxyl- 
amine hydrochloride and 3 grams of sodium hydroxide, each in the 
minimum amount of water, were added. After remaining over- 
night, the oxime was precipitated by the addition of dihe 
sulphuric acid and recrystallised from dilute alcohol, when it 
separated in colourless, shining needles melting at 83"' (Foun . 
Br = 30'4. C 3 H 1( ,0 3 NBr requires Br^30’8 per cent.). 

The acetyl derivative was prepared in the usual way, and i 
hydrolysis confirmed the anti-configuration of the original oxime- 
It crystallises with difficulty from dilute methyl alcohol m mmr 
scopio crystals melting at 77° (Found: Ao=143. C n H 12 0 4 
requires Ac=14'2 per cent.). - tu 

Hydrochloride of 5-Bromo-3 : i-dvnethoxybeazaldoim - j- 

anti-oxime was dissolved in dry ether and the solution satura^h 

dry hydrogen chloride, when the hydrochloride was P^P | 
a white, crystalline powder melting and decomposing » - 

(Found: Cl- li d. C' 9 H lu 0 3 NBr,HC'l requires Cl = l-0 per 



THE ffiOMEBISM OE THE OXIMES. PART IX. 


1045 


5-Bromo-Z : k-dimeth oxybenz&ynald&xmc . — The above hydro- 
chloride was decomposed with sodium carbonate solution, and the 
crude oxime melted at 108°. Crystallisation from acetone and 
water gave the pure syn-oxime in small prisms melting at 116° 
(Found: Br=30-9. C 9 H ]0 O 3 NBr requires Br=30’8 per cent.). 

Acetyl Derivative. — The syw-oxime was treated with about four 
jimes its weight of acetic anhydride, the solution warmed to 30°, 
jnd the excess of acetic anhydride decomposed with sodium 
carbonate solution. Unlike the acetyl derivatives of other syn- 
oximes that have been studied, that derived from 5-bromo-3:4- 
dimethoxybenzs^naldoxime is not decomposed in these circum- 
stances with the formation of nitrile, and the solid which separated 
proved to be the acetyl derivative. When crystallised from dilute 
alcohol, it tended to separate as an oil, which slowly solidified, but 
after two recrystallisations it melted sharply at 73° (Found: 
Ac= 13'9, C u H 12 0 4 NBr requires Ac=14’2 per cent.). 

The acetyl derivative was warmed with 10 per cent, sodium 
hydroxide solution to 35°. After cooling and diluting, the solid 
was crystallised from alcohol, and found to be 5'broTnoveratro^ 
nitrile (m. p. 117°), giving, on boiling with sodium hydroxide, 
jnmouia and 5-bromoveratric acid. 

o-B rmove rat rwiit rile. — For the purpose of identification of the 
iroduct obtained by treating the above acetyl compound with 
, odium hydroxide, the nitrile was prepared by boiling o-bromo-3 :4- 
limethoxybenza/i-rialdoxiiue with excess of acetic anhydride for 
three hour’s. The exoess of anhydride was decomposed with sodium 
carbonate solution, and the solid was crystallised from alcohol, 
when the nitrile separated in colourless, microscopic crystals melt- 
ing at 117° (Found: Br = 32*8. C 9 H & 0 2 NBr requires Br=331 
per cent.). 

The nitrile, on boiling for thirty minutes with 10 per cent, 
'odium hydroxide solution, is completely hydrolysed, and, on 
ridifying the solution, 5-broinoveratric acid (m. p. 189°) is pre- 
cipitated. Zincke and Francke (Antudcn, 1896, 293, 183), who 
obtained this acid from methyl n-hronioprotocateehuate by methyl- 
ation and subsequent hydrolysis, give 191° the melting point, 
and Pschorr (.•lnm</e», 1912, 39 i, 31), who obtained it by the 
oxidation of 5-bromoveratraldehyde. gives 192- 193°. 

The authors desire to express their thanks to the Research Fund 
Committee of the Chemical Society for a grant which has, in part, 
defrayed the expenses of this research. 

Omanut Chemical Laboratories, 

University Colleok. London. f Rcaiivd, August 4 th, 
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PART JCt. 


CXVIT . — -The Constitution of Carbamides. Part XI 
The Mechanism of the Synthesis of Urea from 
Ammonium Carbamate. The Preparation of 
certain Mixed Tri-substituted Carbamates and 
Dithiocarbamates. 


By Emil Alphonse Winner. 

In 1868 Basarov (J. pr. Chrm., [ii], I, 283; Journ. Chem. Site 
21, 134) obtained urea by the action of heat on ammonium 
carbamate under pressure. The change, which is supposed to be 
obviously explained by the simple equation 


CO< 


NH, 

0-NH 4 


CO< NH * 

- Snh., 


h 2 o, 


is always considered to represent the converse of the ultimate 
hydrolysis of urea to ammonium carbonate, and for this reason 
tins synthesis is commonly cited as evidence pur excellence ia 
favour of the deceptive ' carbamide'’ configuration.* 

To satisfy this view, it has been assumed, without any proof, 
that water is eliminated from the group -ONIl,, the production 
of urea being thus analogous to the formation of acetamide from 
ammonium acetate, or of oxamide from ammonium oxalate. As 
a matter of fact, the mechanism of the formation of urea in this 
reaction is of quite a different order, since it is nothing more than 
a modification of Wohler's synthesis, namely, the production of 
urea from ammonia and cyanic acid (II X'.CO) as the result of the 
following series of changes : 


co <oh’ + n,, »; ( 3 > C0 <oh 


(i) C0 <^Hj x OH 

(HOCN HN T :CO) + H/); (3) NH, + HNICO 


OH 

hn:c< 




So far as ammonium carbamate is concerned, the fact that urea 
and ammonium eyanate were found in the product after vapor- 
ising the salt through a glass tube heated to incipient redness is 
not final proof that cyanic acid was produced as shown above, since 
ilixter (.Imer. (■hew. 1882, 4 , 35) obtained urea from carton 

* It may be of interest to record that Kolbe, in presenting Basarov’s paper 
to the Society, opens with the words : " From the conviction that urea is n°j 
carbamide " — a remark which, the author in equally convinced, has been 
fully justified. 
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dioxide and ammonia at a red heat. There can be no doubt tha 
cyanic acid was generated in this case, thus, 

C0 2 + NH 3 * = HN'.CO + H„0 
(see Expt. VI), as Mixter suggested. 

Convincing evidence, however, in support of the above series of 
changes has been obtained from a study of the decomposition of 
certain substituted ammonium carbamates and dithiocarbamates. 

1’ichter and Becker (Scr., 1911, 44 , 3473, 3481) showed that 
methylammoniuni methylcarbamate, NHMe-C0-O-NH,Me, and 
the ethylammonium analogue gave the respective symmetrical 
disubstituted carbamides, whilst no tetrasubstituted carbamide 
could be obtained from diethylammonium diethylcarbamate. 
Since direct dehydration of the carbamates was assumed to repre- 
sent the mechanism of the change, it follows that if the reaction 


(a) C0< 


NHR 

O-NHjR 


,, a ^NHR 

00 <KHR + 


h 2 o 


»as the result of the direct elimination of water from the group 
■0-NHjR, there seemed no reason why the change 


(b) C0< 


NR, 

onh 2 r 2 


C0< N x 

ius -nr, + 


BjO 


should not take place with even greater facility than in the case 
of reaction («). Since loss of water could take place in one way 
only, and considering the stability of tetra-substituted carbamides, 
these investigators were unable to explain the apparent 
abnormality. 

Now, according to the three phase change, or dissociation 
theory” here put forward, only carbamates which contain the 
system 'CONIIR, capable of yielding R«NCO, can give rise to 
substituted carbamides. Thus, in the decomposition of all such 
carbamates, change (W), for example, is correctly represented by 
the following general scheme : 


(Phase III.) 

nh 9 r~> + <- 


cn^HR 
C0< -ONH S R * 
(Phase I.) 


■co<; 


NHR_, 

OH 

(Phase II.) 


— R*NCO v 

+ \ 

H 0 — C0< NHR 


Tliis reaction may prove to be of considerable importance in the near 
future as » method for tho fixation of nitrogen as urea, since it very probably 
% awaits the discovery of a suitable catalyst to realise the change on an 
gnomic scale. Of great interest, in this connexion, is the recent discovery 
Wftilhe (.4n». Ckim., 1920, [ix], 13, 226) that the change CO + NH, = HCN + 
i0ig quantitative at 430 — 450 3 in the presence of thorium oxide. 
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Whilst under normal pressure carbamio acid and its monosub- 
stituted homologues are decomposed, thus, 

^NHR 


CO< 


OH 


COj + NHjR, 


this change must be largely suppressed under high pressure in 
favour of the alternative one represented by phase II. In the case 
of a disubstituted carbamic acid, the change 

CO <OH C0 ’ + NHEj 

alone prevails, and hence a tetra-substituted carbamide is not 

formed. . 

The soundness of the present theory has been experimentally 
tested by proving, as predicted by the scheme, that carbamates of 

type (c), CO<o RR a> yielded tri substituted carbamides (as the 


result of phase III, RNCO-yNHR» 




■whilst those of 


type («0, CO<q,jjh R- lUd not ' Carbamat< * of the ,atter t W es ’ 
which have not been ‘hitherto described, were successfully prepared 
by a method based ou the differences in the relative strengths of 
the amines, to which the author has recently drawn attention (T„ 

1918, 113, 899; 1919, 115, 1012). 

Benzylammonium benzylcarbamate in cold alcoholic solution was 
quantitatively decomposed by diniethylarnine, tbu5; 

^NH <c HjHi NHMe, 

00 N>NH 3 -CH 2 Fh 


r , n /NH’CH.,Ph pjr pe.sjp 
= CO <(>NH 2 Me 2 + 

Type (c). 

JJiiiielhf/hunmninu m bnn^auhanmtc gave, after four hours at 


140 


■150° in a sealed tube, bniz : /hli>i>rth ; ,lc<wbami<le, 

N Me. • CO ■ N 1 1 • C H ,Pli . 
nietlvMmmnmum. htnt^tnrbamuU gave, under like conditions, 

bentvUitth yl carbamide . ., A . WP , ftv „,n 

VetkylammoiiiiM thtthyU-arhmual', NH 3 Me-0 CO NE yP ■ 
was prepared by the displacement of diethylamme from ‘ ) 

ammonium diethylcarbamate by the stronger amme. mg^. 

After four hours at 145-150°. it failed to yield any methyldi y 

carbamide (Expt. "V). UoUvdration of 

It is obvious that the theory of the direct .^"dcd, 

carbamates, which fails entirely to explain the ^ , 

must be abandoned in favour of the drasocabou ttory 
logical sequence thereof, Basarov s synthesis of urea can 
be upheld as evidence of the " carbaimde structure. 
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The Decomposition of Dithiocarbamatex. 

It is well known that dithioearbamates derived from the inter- 
action of carbon disulphide and primary amines, namely, 
RHN-CS'S-NHjR (type e), yield symmetrical disubstituted thio- 
earbamides, whilst those derived from secondary amines, namely, 
tjN'CS'S'NH^Rj (type /), do not yield tetra-substituted 

hiocarbamides. 

A study of the decomposition of the following “mixed ” dithio- 
arbamates, of types which have not been hitherto prepared, has 
noved that the mechanism of the changes is similar to that of 
; arbamates. 

Divielhyhunmonium benzyhlithiomrbamat e , 

NH,M<yS-CS-NH-CH,Ph, 

prepared from benzylammonium benzyldithiocarbamate by the dia- 
placemcnt of benzylamine by dimethylamine (Expt. Ill), gave 
Uei^hiiin : lU [iUh wearhurn i./c, NMe.yCS'NH’CHoPh, after an 
alcoholic solution was boiled under reflux until hydrogen sulphide 
ceased to be evolved. 

Dkthubi-mnwnium henvjhlithm'arbamate , 

NH.Et/S-CS-NII-CHoPh, 

similarly gave hcmi/hlietliyltliioctirbnmii/e (Expt-3. Ill and IV), 
Since dithioearbamates of type (/) which contain the system 
■S'NU.R. do not yield thiocarbamides. there can be no doubt 
that the above results were the outcome of a reaction between 
NHR, and ( T f Xf 'S (phase III), produced in accordance 
with the general scheme. 

To prove that thiocarbamates of type (</), XH 3 R'S - CS'NR,, did 
not yield tri-suhstituted thioearbamides, melhi/lammonimn 
i'methyhlithiomrbnnmtc (in. p. 90 — 91°) and melh’iUmmoniitm 
iitlh'ibfilhintnrhitmoii\ large, hexagonal prisms (m. p. 103°). were 
"rep ami. In each rase, methylamino and hydrogen sulphide were 
voiced when alcoholic solutions of the respective salts were heated 
0 100° under reflux. Whilst no tri-suhstituted thiocarbamido 
onld he isolated from the product, the main change was a 
Molecular decomposition of (he acid. R.X-CS'SII, produced by 
association of the original salt, as the preliminary change. The 
heory that the formation of substituted thioearbamides from 
lithiocarbamates is simply a direct elimination of hydrogen 
sulphide is therefore a fallacy. 

The well-known fact that ammonium dithiocarbamate. 
KX'Cs-pXTf,, yields only ammonium thiocyanate when decom- 
f®«lby heat under normal pressure is due to the change occurring 
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below the temperature at which an equilibrium, HS-CN — HNiCS, 
can obtain, the form HNiCS being essential to the production of 
thiourea by its union with ammonia (T., 1912, 101 , 2184; 1919, 
115 , 1169). 


The Preparation of “Mixed” Dithiocarbamates. 

Apart from their theoretical interest, the preparation of dithio- 
carbamates of types CS<Cg.jj H 2 R," an< ^ ^^S-N H S R" ' s some 
practical importance, since it provides a simple means for obtain- 
ing various mixed di- and tri -substituted thiocarbamides by dis- 
pensing with the preparation of the otherwise necessary thio- 
carbimide, R-NCS. 

The “displacement'’ method is not recommended when there 
is only a small difference between the relative strengths of the 
amines; thus, in order to realise the reaction, 


CS< 


•NHEt 


NH,Me = CS<g. 


-NHEt 

-S-NH.Me 


+ NH.Et, 


it was necessary to use a considerable excess of methylamino (3 — -1 
molecules) to complete the change within a reasonable time. On 
the other hand, rt-butylamine, for example, was readily displaced 
from n-biiti/lammonium n-bntuldithiocarhainate, 0 9 H 2; N,S s , by 
dimethylamine, with the production of dimethylammonium, n-bulfl- 
dithiocarbamate, C ; n„N : S., (refractive hexagonal prisms, m. p. 
93-5°). 

With closely related amines, admirable results were obtained by 
dissolving the amine hydrochloride in either an aqueous or alcoholic 
solution of the sodium salt of the particular dithiocarbamic acid, 
prepared according to the method described by Delepine (Compt. 
rend., 1907, 144 , 1126). 

Diethylammonium methpldithiocarhamate (prisms, m. p. 
89—90°), which could only be prepared according to the equation 


CS <S-Na Ie + NHEt *- HC1 


E ®<S“NH*Et 2 + NaC1 ’ 


gave methyldiethylthiocarhamide in a yield equal to 72 per cent, 
of the theoretical. 

Dimcth ylam mon ium tth yhl t t h iornrha mate , 
NILMe/S-CS-NHEt, 

/ m p 101°), from sodium ethyldithiocarbamate and dimetty 
equal to 6T per rent, of the theoretical. 
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Experimental. 

Preparation of Mixed Benzylcarbamntts and Benzyl 
Buhiocarbamatea. 

Expt. /. — Thirteen grams of benzylammonium benzylcarb- 
amate (m. p. 101°), prepared by passing carbon dioxide through a 
solution of benzylamine in dry ether, were placed in a stout tube 
of soft glass, and 3' 5 grams of dimethylamine dissolved in 20 c.c. 
of alcohol were added. A clear solution was obtained after the 
fixture had remained at the ordinary temperature for twenty-four 
tours, when 40 c.c. of ether were added. The viscous dimethyl- 
ammonium lenzylcwbamate was allowed to subside, after which 
the mixture of ether and alcohol, which contained free benzyl- 
amine, was poured off. The product was twice treated with 15 c.c. 
of ether to remove all free amines (Found, by hydrolysis with 
ammoniaeal calcium chloride and titrating the calcium carbonate 
with hydrochloric acid: CO.-, — 21 73. C lf ,HuA>N 2 requires 
C(h=22*44 per cent.). The tube was sealed, and. after heating 
at 140° for four hours, the semi-solid product was extracted with 
water. The insoluble hcnzyldt m eth yharhmmde (2'G grains) 
crystallised from alcohol in colourless, glistening needles, which 
melted at. 166° (Found : X — lo-81. Ci (i ]T m ON.j requires X — 15-73 
per cent-). The yield was equal to 29-2 per cent, of the theoretical. 

A specimen prepared from benzyl cyan ate and dimethylamine had 
the same melting point ami a similar appearance. 

II . — This was a repetition of I with diethylamine in 
place or the methyl compound. From dirihyhmnnonium hcnzyl- 
tarlmnnte, a viscous liquid, 3' 7 grams of b e n zyld \e ( hylea rha m vie, 
slender, glistening prisms melting at 160- 17 0°, in a yield equal to 
36 per cent, of the theoretical, were isolated (Found : X- 13*66. 
requires X -13' 59 per cent.). 

Expt. III. - Carbon disulphide (3*8 grams) was added to benzyl- 
.raiflo (10*7 grams) in 2.5 c.c. of alcohol. To the benzylammonium 
•pnzyldithiocarbamato formed, dimethylamine (4*7 grams) in 
50 c.c. of alcohol was added. After twenty-four hours, 9 grams 
dimethyl a nun on nun h r n zyldi t h iom rham n1<\ brilliant, small, 
rhomboidal prisms, were collected (m. p. 116 — 117°) (Found: 
28*10. CjnHjgNj.Sj. requires iv-- 28-07 per cent.). 

Five grams of the salt, in 30 c.c. of alcohol, were boiled under 
reflux. until evolution of hydrogen sulphide had ceased. On adding 
^ter, leu zyld hnethylth inenrha in id e was precipitated in slender, 
rhombic prisms melting at 95 -96°. The yield (3“2 grams) was 
«jual to 75’3 per cent, of the theoretical (Found: S — Hv39; 
^=* 14*55. C j0 H u N 2 S requires S-- 16*49; N- 1-1-43 per cent.). 
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Expt. IV . — When diethylamine (5'4 grams) replaced dimethyl- 
amine in the previous experiment, 9 7 grams of diethylamnumium 
benzyldithiocarbamate, stout, hexagonal prisms melting at 111 0 , 
were obtained (Found: S=25'17. Ci 2 H 2[1 NoS 2 requires S — 25'0 
per cent.). Five grams gave ben zyhl if. t hyl thioe.arhamide (3-42 
grams), silky needles melting at 67°, in a yield equal to 79 per 
cent, of the theoretical (Found: S = 14'29. C ]2 H 18 N 2 S requires 

S = 14'41 per cent.). 

Jlelhylmn m oni 11 m Dieth yl carbamate. 

Expt. V . — Diethylammoninm diethyl carbarn ate (10 grams), pre- 
pared by the union of carbon dioxide and the vapour of pure 
diethylamine. as recommended by Fichter and Becker (for. rtf.), 
was allowed to remain for twenty-four hours in contact with a solu- 
tion of methylamine (6 grams) in a mixture of ether and alcohol 
contained in a separating funnel. The viscous liquid was subjected 
to a second treatment with methylamine (3 grams), after which it 
was well extracted with pure ether to remove all free amine. It 
gave no precipitate with a solution of calcium chloride in the cold, 
but a copious precipitate of calcium carbonate when warmed 
[Found: CO, (on hydrolysis) = 29 06. C„H requires ('0,-= 
29-72 per cent.]. The original ethyl compound requires CO., = 2315 
per cent., hence the displacement of the diethylammonium group 
was practically complete. Five grams heated for four hours in a 
sealed tube at 140 150° gave a product which volatilised com- 

pletely at 100°. No methyldiethylcarbamide, therefore, was 
formed. 


Formation of Urea ami .4 mmonium Cyanate from Ammonium 
Carlamate. 

Expt. VI. Ammonium carbamate, contained in a flask attache! 
to a tube of hard glass (120 cm. long and 1-5 cm. bore), was 
vaporised in a current, of dry ammonia, while the tube was main- 
tained at a low red heat, over a length of 80 cm., the forward 
portion being cooled by a circulating current of watem T e 
presence of ammonium cyanate in the sublimate, which was 
collected, was proved by the formation of a precipitate of silver 
cyanate in a solution of the product carefully neutralised by mtnc 
acid to which silver nitrate had been previously added to avon 
loss of cyanic acid by hydrolysis. Urea was detected J 
xanth-hydrol reaction and by the formation of its nitrate. ^ 

Whilst, this experiment may 1* considered a rep i n> 
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Mixter's at), the presence of ammonium cyanate, which was 
not pointed out by this investigator, is of much theoretical interest 
’nice m the author s opinion, it is formed side by side with urea,' 
and not necessarily from the latter, generated beforehand. 

Summary. 

(1) The formation Of urea, from ammonium carbamate is no 

evidence of the • carbamide ’ structure, since it arises from the 
interaction of ammonia and cyanic acid (HN1CO), as in Wohler’s 
synthesis. 7 

(2) A scheme which explains the formation of substituted ureas 
“ d thloure “ substituted carbamates and thux-arbamates, and 
,,m agreement with all the known facts, has been experimentally 

( 3) nethods for the preparation of “mixed” dithiocarbamates 
are described, from which corresponding di- and tri-substituted 
thioureas may be conveniently obtained. 

University Chemical Laboratory, 

Trinity College, 

Dublin. [llaeivtd, July 21th, 1020.] 


'XVIII. A Comparative Study in the Xanthone 
Series. Part I. 

By Svrendra Nath Diiar. 

■*. the series of investigations of which this is Tart I it j, 
“tended to compare xanthone with other compounds havin- simi- 
, . ,n stn,CtUre or Properties. In the first place such a 

SIT", ■!* , atUmpteti Witl > Mthraquinone. which has the 
iave h S ' mi 1 t0 Xant 10 " e - Xo “mparative study seems to 
7 b f n mad * systematically by anyone except Hertzic 
t J " 1891> 12 ' 10l) - Vh » found that, euxanthone is morf 
ir S' oTT" ( l ,1aV0 " e) ’ ami Eichengrun 

Win hvdi 24 ' ft ’ ° ™ mparwl *’ me f’yoro.xyxanthones with 

r yai,fchra<1m,,0,,CS an,i ''Vdroxybenzophcnoiies. Other 
Cf ol 4 of xanthone with an.hraiphnone with 

Sri r :r o, ; n,ig pr 7: ties ° f are 

(•W f „. Z ‘4° ln j a "7' T1 ”‘ s f> raebe and Aders 

group in ’ sho "' cd ,h( ' similarity of the hvdroxyl 

P 1 sition 1 in both the series. A. O Perkin and Everest 


R R ! 
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have incidentally raised the same question (“The Natural Organic 
Colouring Matters,” pp. 126—127). They compare alizarin with 
3 : 4-dihydroxyxant-hone, but, as a matter of fact, 1 : 2-dihydroxy, 
xsnthone, and not the 3 : 4-derivative, corresponds with alizarin. 
Attempts affe being made to synthesise 1 : 2-dihydroxyxanthone, 
and the results will be communicated in due course. At the same 
time, a systematic comparison is being attempted in the following 
directions: (1) nitration; (2) direct displacement of nitre-groups 
by halogens, methoxy-group, etc., and certain other important 
reactions with nitrereom pounds, such as Shraup’s synthesis, 
Doebner and Miller's ami Kuorr’s syntheses, etc. ; (3) halogen- 
ation; (4) mobility of halogen atoms; (5) migration of diazo- 
groups. 

It is interesting to nole that xanthone has been found to be 
much more reactive than anthraquinone. Thus with nitric acid 
alone, xanthone gives two dinitroxant-hones (a and /3), whereas 
anthraquinone gives a mononitro-derivative only (Her., 1883, 16, 
363). Again, quite a number of tri- and totra-nitroxanthones 
have very easily l>een prepared, whilst no such polynitro-deriv- 
atives of anthraquinone are known, and further nitration of the 
dinitro-compounds has net yet l>ccn effected. 

Xanthone seems not only to be more reactive, but also more 
stable, although from the structure of these compounds such a fact 
is quite unexpected. It is well known that when fused with 
potassium hydroxide, xanthone decomposes into 1 : l'-dibydroxy- 
benzophenone., whereas anthraquinone is completely degraded to 
two molecules of benzoic acid. Similarly, it has been found that 
when further nitration of 1:5- or 1 : 8-dinitroanthraquinone is 
attempted with mixtures of nitric and sulphuric acids, they decom- 
pose completely, whilst both a- and /3-dinitroxanthones are con- 
verted into tetranitroxanthones at an earlier stage of such a treat- 
ment, and the products are not decomposed on subsequent treat- 
ment. It may also be noted that, tetrabromoxanthone is nitrated 
and not decomposed by such a mixt-uro (Dhar, T., 1916, 109. 


740). . . 

So far as the behaviour of nitroxanthone has been studied, it 
has been found that the nitro-groups in the xanthone series are 
much more readily displaced by direct bromination than is the 
case in the anthraquinone series (see this vol., p. 994). 

Skraup’s synthesis is effected much more readily m the 
xanthone series than in the anthraquinone series, and xanthone 
has also been found to he much more reactive towards halogens 
than anthraquinone. Thus two hexabromo- and an oetabron ^ 

haV0 heen ! ,re P ared ’ whereas no such corres P° nCling 
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bromo- compounds are known in the anthraquinone series. When 
treated with bromine in sealed tubes, xanthone gives the 
2 : 7-dibrom.o-derivative (Graebe, Annalen, 1889, 254 , 284), whilst 
anthraquinone gives 1 : 2-dibromoanthraquinone. 

Theory of the Formation of Xanthone. 

Strohbach has discussed in detail the various theories put for- 
ward to explain the formation of xanthone ( Her 1901, 34 , 4136). 
He attacked mainly the theories of Graebe and Seifert, and, after 
proving them incapable of explaining all the experimental facts 
then known, he tried to establish a new theory of his own, together 
with a few empirical rules. One thing is, however, common to 
8,11 the theories, and that is the supposition that phenol does not 
take part in the formation of xanthone or its derivatives. On 
the other hand, if phenol is supposed to take part in the reaction, 
the formation of xanthone becomes very simple and does not 
necessitate the supposition of various intermediate products, the 
existence of which is doubtful, or any transposition of groups 
which Strohbach was compelled to make. Thus, in order to 
ascertain whether phenol takes part or not, experiments were 
made on the preparation of xanthone from salicylic acid, using 
in each ca^o an equimolecular proportion of phenol. It is remark- 
able that the yield of xanthone in each case was just double when 
phenol was employed. That phenol actively takes part in the 
reaction and raises the yield in such a remarkable and systematic 
way is proved beyond doubt by the facts that when nitrobenzene 
is used instead of phenol, no increase in the yield of xanthone is 
effected, and when o-nitrophenol is used, 4-nitroxanthone is 
obtained. The formation of xanthone may therefore be explained 
thus: 

CJl 4 (0H)-CO 4 !I + CWOK « C 6 H 4 (0-C 6 H 4 )-C<\H + il 2 0 

Salicylic acid. Phenol. 4 

c 6 n,<;? 0 > c 4 H 1+ H ,o 

Xanthone. 

uflen only salicylic acid is used, half is decomposed into phenol, 
•M traces of phenol can actuallv be detected in such experiments. 
The use of a dehydrating agent increases the yield by removing 
tie water formed in the reaction. When acetic anhydride is 
> the first reaction is most probably tile acetylation of the 



is not affected in the least whether acetic anhydride is used 

| or not, 


R R f 2 
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Now the formation of xanthone from phenyl salicylate, as well 
as all the other typical instances cited hy Strohbach, may be 
explained by this theory; and the yield is necessarily poor when 
neither the jhenolic groups are acetylated nor any dehydrating 
agent is used. Thus the formation of xanthone from phenyl 
salicylate proceeds according to Graebe’s first two equations (loc. 
cit.) y and the liberated salicylic acid and phenol are not wasted, 
as he has supposed, but give xanthone again, although the yield in 
such a case is quite inappreciable, as will be shown in the experi- 
mental part (p. 1061). The formation of 5-methyl- and 4:5- 
dimethyl-xanthone from phenyl homosalicylate supplies another 
instance in support of this theory. Thus : 

C„HgMe(0H)'C0 2 *C 6 H $ -> C 6 H 3 Me(0-C fl H 6 )*C0 3 H 

Phenyl homosalicylate. 

C 6 H,Me<^ ) >C,H t + H ! 0 

5-Methylxanthone. 

The water formed here hydrolyses one molecule of the ester, giving 
phenol and homosalicylic acid, which may give a further amount 
of the same mcthylxanthone, but the main reaction takes the 
following course. One of a pair of homosalicylic acid molecules 
gives o-cresol, just as salicylic acid gives phenol, and the con- 
densation takes place in the usual way, giving 4:5 dimethyh 
xanthone. It is interesting to note that, according to Graebes 
theory, only 5 -methyl xanthone, and according to Strohbach's 
theory, only 4 :5-dimethylxanthone, is possible, and according to 
Seifert’s theory none of these is possible, whereas, according to 
the present theory, both products can be formed. The other 
instances cited in Strohbach's paper may be explained similarly. 

After elucidating the mechanism of the formation of xanthone, 
a few experiments were made in order to ascertain whether the 
change takes place gradually or suddenly, and in the case of a 
sudden change to find the temperature at which it takes place. 
The temperature of the reaction mixture was therefore recorded, 
particularly carefully when a single substance was used. The 
results show conclusively that the conversion takes place gradu- 
ally, as there was no sudden change in the temperature. Attempt* 
have also been made to synthesise xanthone by various other 
methods, and it has been found that the condensation of o-chlwo- 
benzoic acid with phenol (U 11m aim’s method) gives most sati* 
factory results, the yield of xanthone being almost theoretical an 
the prooess very simple. 

o-Thiolhenzoic acid condenses with benzene and its simple ellV : 
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atives in the presence of sulphuric arid, giving thioxanfchone and 
its derivatives (A tmalen, 1896, 149, 250), but salicylic acid does 
not condense with benzene or its derivatives either under these 
conditions or under the influence of phosphoryl chloride or with 
acetic anhydride in sealed tubes. 

Fluorescence of Xanthone and its Derivatives. 

The fluorescence of the two nitroxanthones (2- and 3-) is rather 
unexpected, as it is generally found that the introduction of a 
nitro-group destroys the fluorescence (Ullmann, A nnalen , 1907, 
355, 312). Still more striking is the fact that the colour of the 
fluorescence is deeper in the case of the nitrocompounds. Thus 
xanthone shows only blue fluorescence, whereas 2- and 3-nitro- 
xanthone show greenish-blue and green fluorescence respectively. 
Very few di-derivatives of a fluorescent substance are found to be 
fluorescent, and of all the di-derivatives described in this paper, 
only dichloroxanthone is fluorescent. 

X itroxanthones. 

Only four mtro-derivatives of xanthone have been described. 
One (3-nit.roxanthone) was prepared by Ullmann by condensing 
2-chloro-4-nitrobeJizoic arid with phenol [A nnalen, 1904, 355, 
341), and 2 :4-dinitroxanthone was prepared by Mayer (Ber. t 
1909, 42, 1132) by a similar method. The other two (it- and 
0-dinitroxant hones) were prepared by Perkin (T., 1883. 43, 1870) 
by the direct nitration of xanthone with nitric and sulphuric acids. 
By a slight modification of this method, these compounds were 
obtained in a purer condition (T., 1916, 109, 746), but it has now 
been found that they can be prepared from xanthone by treating 
t with nitric acid alone. As has been stated, xanthone differs 
from anthraquinone in its remarkable capacity for yielding nitro- 
derivatives, and the number of these has been increased from four 
to fifteen, and it is expected that many more can be prepared 
without difficulty. Two methods have mainly been employed, 
namely, nitration and synthesis by Ullmann s method ( lor . cit.). 

3-Kitroxanthone, which had previously been obtained only by 
synthesis, has now been prepared by the careful nitration of 
xanthone. The other three isomeric monouitroxanthones have 
been obtained by synthesis. 4 -Xifroxunthoiie is formed when 
salicylic acid and o-nitrophenol are heated with acetic anhydride, 
but it has not been possible to obtain this compound by the con- 
densation of o-chlorobenzoic acid with o nitrophenol. The remark - 
^ fact has lwvn nhvrvpd that nil row mt bones are much more 
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easily nitrated than xanthone itself under the same conditions. 
Whereas xanthone gives only dinitroxanthones, 1- and 4-nitro- 
xanthone give tetranitroxanthones, and 2- and 3-nitroxanthone 
give trinitroxanthones. As many as six tetranitroxanthones have 
been prepared from lower nitrox&nthones with very great ease. 
The orientation of these tetranitrocom pounds is still under 
investigation, but they have been distinguished from each other 
mainly by their bromination products. By this method it has 
been found that the a r and Bj-tetranitro- compounds are identical 
and two of their nitro-groups are so stable that they are not 
removed by bromine, even when heated at 300° for twenty-six 
hours (this vol., p. 995). 

Further nitration of some of these tetranitroxanthones (a 1 -, a. y 
and /}.,-) has been attempted by boiling them with mixtures of 
sulphuric acid and fuming nitric acid in various proportions, but 
without success. 


.-1 j Yew Heterocyclic Type. 


Skraup's reaction was utilised by F. Mayer (Tier., 1909, 42, 
3064) in order to fuse a pyridine ring on to a thioxanthone 
nucleus. He obtained thereby one thioxauthoquinoline from 
2-aminothioxanthone, but he neither studied this compound 
thoroughly nor extended this reaction to any other member of 
the thioxanthone or xanthone series. It was therefore proposed 
to study this reaction, particularly in the xanthone series, with 
the expectation of obtaining a series of tetracyclic compounds 
where one pyridine ring would lx> united with a pyrene ring 
together with two benzene rings: 



It will be seen that the pyrone ring is protected on both sides by 
benzene rings, whereas the pyridine ring is protected only on one 
side. Accordingly, the respective stability of these pyrone an 
pyridine rings can be usefully studied. 
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I , h , h? f . 0Und ' as that an am.noxanthone when 

treated with glycerol and sulphuric acid, gives a heterocycHc 
compound exactly of the type represented above. The realion 
takes p ace with such great readiness that it is sufficient to u^e 
the mtro- instead of the ammo-derivative. This naturally 
amplifies the synthes's considerably, and Dey and Goswami (T 
19i9 115, o31) have noticed the same fact in similar synthLe^ 

in the “ rm In this wa y- Mi iiitrox an thone gives 
MtmmnthoquHwhne. The utilisation of the other nitro-groun 
for fusing another pyridine ring to the already existing tetracyclic 
nucleus, as well as the synthesis of this type of tetracyclic com- 
pounds from other nitre-derivatives of xanthone, are under 
investigation. 


.IcriVm of SotUmn „„ .\itm.ranthoae». 

One remarkable reaction of the nitroanthraqiiinones is the ea*e 
with which a intro group is displaced by a methoxy-group. All 
the known diiiitroanthrafpii nones have been converted into their 
corresponding dimethoxy-compoumls by boiling (hem with sodium 
methoxidc. Although xanthone behaves like anthraquinone in 
many important reactions, it differ* entirely in this particular 
case. None of the nit regroups of a or 0-dinitroxanthone is dis- 
piaced by a methoxy-group when treated with sodium methoxide 
hut the corresponding nitroxanthhvdrul. are produced These 
substances dissolve in alkali hydroxide as well as in concentrated 
acid? with distinctive colour . 


in solutions of 


Substance. 

n-Dinitroxatuhhydrol 

3-Dinitroxanthhydrol 


XaOH. 

Yfllmv 


H,SO,. HC'l. 
l)tvj> yriluw Yfllnw 

l’nli* yellow 


H.VOj. 

Pink 


CHVCO t H. 
Orange red 


Although xantlihydrol is quickly converted into an ether, these 
diniti-oxanthhyrlrols do not undergo tins reaction, perhaps because 
oi he influence of the nit ro-gr, nips. When boiled with mild 
oxidising agents, they are converted into the original nitro- 
xaiithonos. 


Ha!<><t< on _ 

Thrw .pj,- n( methods have been employed for the preparation 
ogen derivatives of xanthone, namelv 
aimi i (2) synthesis according 


1907, 355. 359), 
V halogen. 


(1) direct, halogen- 
lo Lllmann s method (.-1 nn/j/cn, 
and (3) direct displacement of the nitro-group 
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Chi oroxan thanes. 

2-Chloroxant-hone was prepared by Ullmann {loc. cit. ; compare 
Ullmann and Wagner, Annahn, 1910, 371, 388) while studying 
the condensation of o-chlorobenzoic acid and its derivatives with 
phenol, 3-ehloroxanthone was synthesised by Gomberg and Cone 
(Amutlen, 1909, 370, 142) by a similar method, and octachloro- 
xanthone was prepared by Steiner ( Monatsh 1915 , 36, 175) 
whilst studying the chlorination of cyclic ketones by means of 
antimony pentachloride. It is proposed to study the chlorination 
of xanthone systematically by all the three methods mentioned 
above, but at present attention has mainly been confined to the 
second method, by which all the possible isomeric monochloro 
xanthoucs have been synthesised. 

Ch lorina t ion . — The direct chlorination of xanthone has not yet 
been carried out systematically, and the only method that has 
been tried is by dissolving xanthone in acetic acid and passing 
chlorine into the solution, using a trace of iodine as a catalyst. 
The products are 3-chloroxanthone and a dichloroeanthone; the 
latter can easily be obtained pure, but it is very difficult to remove 
the last traces of it from the former. 

VUmann's Synthesis. Of the four possible monochloro- 
xanthoucs, 2- and 3-chloroxanthone were synthesised by Ullmann 
and by Gomberg and Cone respectively (/or. cit.). The other 
two isomerides have now been prepares!. 


Brom ot ant hones. 

Drnmiiintiitn . — When xanthone in acetic acid solution is heated 
with one molecule of bromine anil a trace of iodine, 3-bromo- 
xanthone is obtained (Dhar, T„ 1916, 109. 745; compare An-rnM 
1909 370, 142), but when concentrated sulphuric acid is used 
as a solvent instead of acetic acid, the product is 2-bromoxanthone. 
Each of these bromo-compounds when heated with bromine passes 
easily into the same dibromo-derivative, and therefore when a 
slight excess of bromine is used in the preparation of a mouo- 
bromo- compound, dibromoxanthone is always formed. This is 
the main product of the direct bromination of xanthone when the 
operation is carried on under different conditions and with different 
catalysts. One striking fact in connexion with the direct bromin- 
ation of xanthone is that allhough xanthone is bronunated in 
sulphuric acid solution l»y liquid bromine, it is not attacked y » 
mixture of potassium bromide and potassium bromate in su p 
acid solution. 
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Synthesis. — 2-Bromoxanthone has also been synthesised from 
e-chlorobenzoic acid and p-bromophenol, and 4-bromoxanthone has 
been obtained by a similar method. 

Direct Displacement of Niiro-group by Jtroinmc . — By this 
method, several bromoxanthones have been prepared. The method 
serves as the only means of preparing certain bromo-derivatives, 
and there is a remarkable economy of bromine as the whole 
amount of bromine enters the nucleus. 

Experimental. 

Xanthone. 

One hundred grams of salicylic acid when boiled with 100 grams 
of acetic anhydride and distilled gave only 20 grams of xanthone 
(compare Graebe, Annalen, 1889, 254 , 280). The yield was not 
improved by an increase in the amount of acetic anhydride or by 
extending the period of heating, nor was it affected appreciably 
when different samples of the materials were used. It was, how- 
ever, raised to 40 per cent, of the salicylic acid used by the addi- 
tion of a molecular proportion of phenol to the mixture. Thus 
a mixture of 50 grams of salicylic acid and 50 grams of phenol, 
when boiled for six hours with 100 grams of acetic anhydride and 
distilled, yielded 20 grams of xanthone. Tn all these cases the 
,-ield is extremely poor when no acetic anhydride is employed, and 
acetic acid has no effect at all. 

When o-acetoxybenzoic acid is similarly boiled either alone or 
with acetic anhydride, it yields xanthone equivalent to 20 per 
cent, of its salicylic acid content, 

Mono nil ro mitt h on fs. 

\-Xitroranthone. — m-Xitrophenol (l'G grams) was dissolved in 
20 c.c. of methyl alcohol containing 0 4 gram of sodium. o-Chloro- 
taizoic acid (1-5 grams) was then added to the solution, and also 
a trace of copper powder. The alcohol was evaporated, and the 
dry. brown substance began to soften at about 100- ; the tempera- 
ture of the bath was raised to 110°, when the contents of the 
vessel melted to a dark brown liquid which solidified partly at 
about 140°. When cool, the contents were powdered and heated 
on a steam-bath for ten minutes with 15 c.c. of concentrated 
sulphuric acid. The solution was cooled, poured into water, and 
the precipitate collected. The substance crystallised from alcohol 
in slender, brown needles melting at. 210- (Found: N— 5 99. 
0nH 7 O,N requires N = 5'80 per cent.). 

It shows no fluorescence in concentrated sulphuric acid solution, 
but gives a yellow colour only. 
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Ckloroxan thanes . 

2-Chloroxanthone was prepared by TJ 11m ami (he. cit . ; compare 
Ullmann and Wagner, A muilen y 1910, 371 , 388) while studying 
the condensation of o-chlorobenzoic acid and its derivatives with 
phenol, 3-ehloroxanthono was synthesised by Gomberg and Cone 
(Aniuden y 1909, 370 , 142) by a similar method, and octachloro- 
xanthone was prepared by Steiner ( Mannish 1915, 36 , 175 ) 
whilst studying the chlorination of cyclic ketones by means of 
antimony pentachloride. It is proposed to study the chlorination 
of x&nthone systematically by all the three methods mentioned 
above, but at present attention has mainly been confined to the 
second method, by which all the possible isomeric monochloro- 
xanthones have been synthesised. 

Chlorination . — The direct chlorination of xanthone has not yet 
been carried out systematically, and the only method that has 
been tried is by dissolving xanthone in acetic acid and passing 
chlorine into the solution, using a trace of iodine as a catalyst. 
The products are 3-chloroxanthone and a diclxloro cant hone; the 
latter can easily be obtained pure, but it is very difficult to remove 
the last traces of it from the former. 

Ullmanris Sj/nthesi*.- -Ql the four possible monochloro- 
xanthones, 2- and 3-chloroxanthone were synthesised by Ullmann 
and by Gomberg and Cone respectively (foe. cit.). The other 
two isomerides have now been prepared. 

JJromoxnnthones. 

H rami nation . — When xanthone in acetic acid solution is heated 
with cue molecule of bromine and a trace of iodine, 3-bromo 
xanthone is obtained (Dhar, T., 1916, 109 , 745; compare Anmlen t 
1909, 370 , 142), but when concentrated sulphuric acid is used 
as a solvent instead of acetic acid, the product is 2-bromoxauthone. 
Each of these bro mo-compounds when heated with bromine passes 
easily into the same dibromo-derivative, and therefore when a 
slight excess of bromine is used in the preparation of a mono* 
bromo-compound, dibromoxanthone is always formed. This is 
the main product of the direct bromination of xanthone when the 
operation is carried on under different conditions and with different 
catalysts. One striking fact in connexion with the direct bromin- 
ation of xanthone is that although xanthone is brominated id 
sulphuric acid solution by liquid bromine, it is not attacked by a 
mixture of potassium bromide and potassium bromate in sulphuric 
acid solution. 
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Synthesis. — 2-Bromoxanthone has also been synthesised from 
e-chlorobenzoic acid and p-bromophenol, and 4-bromoxanthone has 
been obtained by a similar method. 

Direct Displacement of Kitro-yroup by Bromine . — By this 
method, several bromoxanthones have been prepared. The method 
serves as the only means of preparing certain bromo-derivatives, 
and there is a remarkable economy of bromine as the whole 
amount of bromine enters the nucleus. 

Experimental. 

Xanthone. 

One hundred grams of salicylic acid when boiled with 100 grams 
of acetic anhydride and distilled gave only 20 grams of xanthone 
(compare Graebe, Annalen, 1889, 25 4 , 280). The yield was not 
improved by an increase in the amount of acetic anhydride or by 
extending the period of heating, nor was it affected appreciably 
when different samples of the materials were used. It was, how 
ver, raised to 40 per cent, of the salicylic acid used by the addi- 
ion of a molecular proportion of phenol to the mixture. Thus 
mixture of 50 grams of salicylic acid and 50 grams of phenol, 
rhen boiled for six hours with 100 gram? of acetic anhydride and 
listilled, yielded 20 grams of xanthone. In all these cases the 
■ield is extremely poor when no acetic anhydride is employed, and 
icetie acid has no effect at all. 

When o-acetoxybenzoic acid is similarly boiled either alone or 
,vith acetic anhydride, it yields xanthone equivalent to 20 per 
rent, of its salicylic acid content. 

M o non itro .ninth ones. 

l-.Ti 'troranthone. — w-Nitrophenol (l'G grams) was dissolved in 
20c.e. of methyl alcohol containing 0'4 gram of sodium. o-Chloro- 
taizoic acid (1-5 grams) was then added to the solution, and also 
a trace of copper powder. The alcohol was evaporated, and the 
irv, brown substance began to soften at about 100°; the tempera- 
te of the bath xvas raised to 110°, when the contents of the 
vessel melted to a dark brown liquid which solidified partly at 
about 140°. When cool, the contents were powdered and heated 
on a steam-bath for ten minutes with 15 c.c. of concentrated 
sulphuric acid. The solution was cooled, poured into water, and 
the precipitate collected. The substance crystallised from alcohol 
in slender, brown needles melting at 210° (Found: N=5'99. 
requires N = 5'80 per cent.). 

It shows no fluorescence in concentrated sulphuric acid solution, 
but. gives a yellow colour only. 
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2-A'itro.mnthone. — p-Nitrophenol (4-3 grams) was dissolved in 
20 c.c. of methyl alcohol, and 0'7 gram of metallio sodium was 
then added to the solution. When it was clear, 4 7 grams of 
o-chlorobenzoic acid were added, and a trace of copper powder was 
introduced as a catalyst. The alcohol was evaporated off slowly, 
and then the temperature of the bath was raised very slowly to 
140°, when the orange brown, hard mass melted to a viscid liquid 
of the same colour. After some twenty minutes, the colour began 
to change, and the liquid then became converted into a greyish- 
red, jelly-like substance. The temperature was very cautiously 
raised to 160°, when the dark-coloured substance solidified. The 
whole mass, however, bursts into flame at about this temperature 
if more than one atomic proportion of sodium is taken or if the 
temperature is raised suddenly. The substance, when cool, was 
powdered and heated on a steam-bath with 50 c.c. of concentrated 
sulphuric acid for twenty-five minutes. The solution, when cool, 
was poured into water, and the precipitate was collected (7 grams). 
The substance crystallised from alcohol in slender, brown needles 
meltiim at 200° and dissolving in sulphuric acid with a greenish- 
blue fluorescence (Found: N = 55S. C 13 1I : 0 ( N requires N-5-80 


per cent.). 

Z-Xitroran thou e . — This was first prepared by Ullmann (loc. 
at.) by the condensation of 2-chloni-l-nitrobcnzoic acid with 
phenol It has, however, been possible to obtain this compound 
directly from xanthone by nitration in the following way. Six 
orams of xanthone were dissolved in 12 c.c. of concentrated 
sulphuric acid, and 11 c.c. of nitric acid (D 1-500) added with 
shaking. Much heat was developed. The solution was kept over- 
night and then poured into water, the precipitate (about 7 grams) 
belli v collected and washed with water. About 2 grams of the 
substance, which did not dissolve in alcohol, consisted of 0-dmitro- 
xanthone. From the alcoholic solution, yellowish-white needles 
were obtained, which were found to contain traces of xanthone. 
The nitrocompound was purified by further crystallisation from 
alcohol Traces of xanthone were found still to be associated wit 
it and could be removed only wilh very great difficulty, became 
of the almost equal solubility of each of these compounds 

alcohol. , , • • 

On reduction, traces of xanthone were removed, as t. • ' 

soluble in dilute hydrochloric arid, whereas the amu-o-couipound 
was obtained as hydrochloride in the solution. The free ai 
compound, isolated by precipitation with ammonia, melts - - 
(as given by Ullmann, lor. ritX cc of con - 

When 1 gram of 3 nitroxanthone is ilif^ohed 1 
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— \r lph ;™ ^ an , d 5 «• of nitric acid (D 1-43) are 
added to the solution and tfie mixture kept overnight, a trinitro- 
xanthone is obtained^ Th,s compound is described subsequently 
3-Nitroxanthone dissolves in sulphuric acid with a bL 
fluorescence much stronger than that shown by xanthone itself 
i-Htroxanthone -A mixture of 50 grams of salicylic acid and 
5° grams of o-nitrophenol was boiled with 100 grams of acetic 
anhydride for teu hours and then distilled. Some tarry matter 
passed over at a very high temperature. This was boiled with 
alcohol with the addit.on of animal charcoal, and from the filtrate 
about 2 5 grams of yellow needles were obtained melting at 127° 
(Found: H- 5'71. C, 3 H,0 4 N requires N =5-80 per cent.). The 
compound dissolves in sulphuric acid with a green colour and 
without fluorescence. It is remarkable that no xanthone could be 
traced in the distillate. Attempts were made to condense o-nitro- 
phenol with o-chlorobenzoic acid by Ullmann’s method but 
without success. 

Dinitrojanthunes. 

n and 6-Dinitroxant.hones are ordinarily obtained by nitrating 
xanthone with a mixture of nitric and sulphuric acids. They have 
also been prepared by nitrating xanthone with fuming nitric acid 
alone. 

When 2 grams of xanthone are dissolved j„ 5 c.c. of nitric 
acid (D l'oOO) and the solution is heated on a water-bath for 
about ten minutes, fine needles of f3(or 2 : 7)-di„itroxanthone pre- 
cipitate, and from the solution a-dinitroxanthoiie is obtained by 
precipitation with water and purification with nitric acid. Similar 
results are obtained with weaker nitric acid (D 1-42), but the 
quantity of acid should be proportionately greater, namely, 10 c.c. 
for each gram of xanthone. and the mixture should be heated for 
about three hours. 

% rani hone .-One glam of 2-nitroxanthone was 

dissolved in a cold mixture of 25 c.c. of nitric acid (D 142) and 
25 o.c. of concentrated sulphuric a, 1,1. The solution was kept 
overnight, and then poured into water. The yellow precipitate 
; 3 S rams ) was collected and crystallised from nitric acid, when 
‘t was obtained in white needles melting at 254°. When 'mixed 
Wli 2 : 7-dinitroxantliono (111. p. 202°), it melted at 254—260° 

( oiuiil: N~9 i9. Calc.: N-9-81 per cent.). From the nitric 
™ filtrate a Irinitroxanthone was obtained (see Mow). 

■‘■i-Dtnitro.ranthonr.— 1 This compound was prepared by Mayer 
lot. cif.) by the condensation of sodium phenoxide and 2-chloro 
•0 ! mitrobenzoic acid. It can also be prepared by condensing 
>ui rophenol with o-chlorobenzoic acid in the following way. 
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2 ■ 4-Dinitrophenol (1'25 grams) Mid sodium (0-17 gram) are 
dissolved in methyl alcohol (20 c.oJ and to the clear solution 
o-chlorobenzoio acid (1'3 grams) and a trace of copper powder 
added. After evaporating the alcohol, the yellow residue melts 
partly at 160° and solidities in a few minutes. It is cooled, 
powdered, and heated again to 160°, when it melts and resolidifies 
as before. This process is repeated about ten times, when the 
condensation is complete, and the substance does not melt on heat- 
ing to 160°. It the temperature of the bath ia raised with the 
view of completing the reaction in one operation, the whole mass 
suddenly inflames at about 200° without melting. After the 
completion of the condensation, the powdered substance is heated 
on a steam-bath with 20 c.c. of concentrated sulphuric acid for 
fifteen minutes. When cool, the solution is poured into water 
and the precipitate is collected. The substance, when decolorised 
with animal charcoal in alcoholic solution, crystallises from this 
solvent, in yellow needles melting at 206° (Found: N=9‘9l. 
Calc.: N = 9-81 per cent,). 


Trln i t roxn nt ho n <*s. 

2:Z:7-Triiiitrorn»(honr.— When 2-nitroxantlione was nitrated 
(seo above), 2 : 7 -dinitroxanUiono was the first product, and from 
the nitric acid filtrate a yellowish-white precipitate was obtained 
by addins water. After being boiled with alcohol to remove 
impurities 0 it melted at 205° (Found: N = 12-74. •C u H A I 'i 
requires 17=12-63 per cent.). The same triuitroxanthone was 
obtained when 6 grams of 2 : 7-dinitroxanthoiie were dissolved in 
50 c.c. of concentrated sulphuric acid, H c.c. of nitric acid 
(D 1-300) added, and the solution was heated on a water-bath tor 
twenty-four hours. The unchanged dinitro-compound was crystal- 
lised from nitric acid and collected, and the filtrate on concentra- 
tion vave yellow needles melting at 205°. 

This compound was also obtained by nitrating 3 -mtroxanthone 

Dimtromonoaminomvtho,,'.- The trmitro compound was reduce 
with alcoholic ammonium sulphide, and the product separated fron. 
alcohol as a dark brown powder melting and decomposing a - 
(Found: N = 14-55. N .= 14 ' 4 ? per cen b 

Dinitrannthonwo-lt.Mphtkal.- The d.mtroaimno.vaiithone «■ 

diazotised in the usual way and coupled with 0-napW i°L * 
azo-compound separates from alcohol as a <- ’ rc ' ■ e 

powder melting at 270° (Found: N -12-25. 0,(11,, 0 ; >M 

N = 12-28 per cent ). 
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frinitrujiinlhimc . — Two grams of xanthone were dissolved in 
7 c.c. of concentrated sulpnurio acid with the aid of heat, and 
2 c.c. of nitric acid (D 1'500) added to the cooled solution. The 
latter was then kept over the steam-bath, when a copious pre- 
cipitate appeared in a few minutes consisting of yellow, glistening 
needles, which were filtered through asbestos and washed with 
dilute nitrio acid, and finally with water. The substance dissolves 
freely in cold nitric acid (D 142). It melts at 225°, and is not 
: dentical with the trinitro-compound previously mentioned (Found: 
;f = 12'72. Ci 3 H 5 O s N 3 requires N = 12-63 per cent.). 

Dinitromonoaminoxanthone . — This was obtained by reducing the 
trinitro-derivative with alooholie ammonium sulphide in the usual 
way. It was obtained as a yellow powder melting at 290° (Found : 
N=14'47. Ci 3 H 7 0 8 N 3 requires N - 14-43 per cent.). 


Tetranitrojunthones. 

1 -Tetnuiiiraxanlhone. — This compound was obtained by dis- 
solving 0'5 gram of 1-nitroxanthone in 5 c.c. of concentrated 
sulphuric acid and adding 2 a c.c. of nitric acid (D 142). The 
solution, on keeping overnight, deposited yellowish-white needles 
melting at 250°. It is evidently different from a,-, or 
0,-tetranitroxanthones, which do not melt at. 300° (Found: 

\ = 14 64. C is H 4 0|,|N, requires X-14-89 per cent.). 

ifTetrimitroxanthvne. — Half a gram of 1-nitroxanthone was 
dissolved in 5 c.e. of concentrated sulphuric acid, and 2-5 c.c. of 
nitric acid (D 1'42) were then added gradually with shaking. At 
the first addition of nitric acid a violent reaction ensued, and the 
reaction vessel was cooled. After keeping the mixture for a few 
days, a reddish-yellow precipitate was obtained, which did not 
melt at 300° (Found: K-15'32. C|-H,O m N 4 requires N = 14’89 
per cent.), 

4fTelnuiihv.mii/hmif .--When the filtrate from the nitrocom- 
pound described above was added to water, there was obtained 
a brown powder, which could not tie crystallised from alcohol, 
benzene, or nitric acid. It. melts and decompose? at 200° (Found: 
N =14-70. C, ;i I r t O, ll N. requires X U S!) per cent.). 

«]-T« f ran ilrn.rnii Hour.- -Thirteen grams of a-dinitroxantbone 
»ere added to a mixture of 150 c.e. of concentrated sulphuric acid 
and 150 c.c. of nitric acid (11 I 12). The mixture was heated on 
a steam-bath, when a clear solution was obtained in a few minutes 
and shining, yellowish white crystals (10 7 grams) separated in 
about six hours. These did not melt at 300° (Found: K=14'79. 
'iJl|O l0 X 4 requires N -=14 S9 per cent,). This substance when 
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heated with bromine and a trace of iodine in a sealed tube gives 
dibromodinitroxanthone (m. p. 265°) (see this vol., pp. 998—999). 

Oo-TetrtwitnhranJhonc . — From the filtrate from the preceding 
compound, crystals, in the form of broken plates, were obtained 
by adding water. They also do not melt at 300° (Found: 
N = 14-69 ° C 13 H 4 0,„N 4 requires N = 14-89 per cent.). 

This substance, when treated similarly with bromine, gives a 
tetrabromoxanthone (m. p. 255°). 

S.-Tetnt ll itro. ninth fine . — Ten grams of 2 : 7-dinitroxanthone were 
added to a mixture of 150 c.c. of concentrated sulphuric acid and 
150 C-C, of nitric acid (D 1'42). The mixture was heated for 
about six hours, when bright yellowish-white crystals (9 grams) 
were precipitated. The compound was found to he identical with 
0 ,-tetranitroxanthone, as both these substances gave the same 
dibromodinitroxanthone when treated similarly with bromine. 
From the filtrate, 3 5 grams of shining, white, broken plates were 
obtained, which did not melt at 300° (Found: N = 14'69. 
C, 3 H 4 0 ltl N 4 requires N 14 .89 per cent.). When this substance is 
heated with bromine exactly in the same way as the other tetra- 
nitres com pounds, a hexabromoxanthone is obtained, which melts 
at 285°. 


Shrimp's Synthesis 


Nitroxanthoijuinoliiic , 


with l)in i tro.ran thorn. 



O 


Three crams of 2 : 7-dinitroxanthonc were dissolved in 5 c.c. of 
concentrated sulphuric acid, and 12 c.c. of glycerol added. The 
addition of the latter precipitated (he nitro-compound. The mix- 
ture was heated in a paraffin-bath, and at about 140° it began to 
froth, when the flask was shaken and the temperature lowered to 
110°. Heating was continued for four horn's at about 120 , an 
then for a further two hours at about 140°, when a semi-solid mass 
resulted. This was then heated for a further three hours until 
the black mixture became solid. The mass was powdered, and t.e 
crude product boiled with water and filtered. The filtrate, on 
being rendered alkaline, gave an orange-red, colloidal prenpitae, 
which settled on keeping overnight and was collected. e ' J , 
stance separates from alcohol as an orange red powder w 
sinters at 200° and melts at 205-210° (Found: N-9to- 
C| 6 H,0 4 Ho requires N = 9T>9 per cent..). The substance isso 
readily in alcohol, acids, or excess of alkali hydroxide. 
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Xanthhydroh. 

initroxanthone (2 . 5 . w 

5 X :U , °° C ' c - of alcohol, and 1 g^ of Idium 

added m small pieces with shaking. The colour of the mixture 
became first orange and finally deep red. It was boiled under 
reflux for half an hour, when a dear, dark red solution was 

d^hllf h 6 f r COntim,ed for 1 further period of one 
and aha f hours, and the solution filtered hot. A yellowish-brown 

precipitate wa, obtained on acidifying the solution with hydr. 
chloric acid and this crystallised from acetic acid in brown neLlte 
melting at 185° (Found: N = 1011 r TI n m • » T 
per cent.) The substance dissolves in alcohol and in cold dilute 
ai d, hydroxide, in the latter solvent with a yellow colour. Ite 
solution in concentrated sulphuric or hydrochloric acid is pale 
yellow and in nitric acid ,t dissolves with a pink coloration. When 

solution W1 ^ 8 aCeti ° aCid ’ 11 ,bVsolv « to a » orange- red 

fl(ar This substance was obtained by 

treating 2 a grams of 2: -dinitroxaiithone with sodium and methyl 

f ; ** ; n th " 0f ‘ ,,e 0 < f* n ilro- compound. It crystallised 
from alcohol m slender, yellowish-white needles meltiim and decom 
posing at 196° (Found : N = 9 - W . (•„, 

per cent). The substance dissolves in cold aqueous alkali hydr- 
oxide as well as in concentrated sulphuric acid with a yellow 
solution 011 ” al “ COUeOI “ fatC ' 1 -’ydrochloric acid to a pale yellow 

Each of these dinitroxanthhydrols, when boiled with a mild 
oxidising agent, such as a dilute solution of hydrogen peroxide or 

sar^ " — « 


Chloro.ranthoncii. 

Phliiol -“-ddorobcuzoic acid (1G grams), m-chloro- 
E ( ,/ a ” d SOd ‘ nm (,H " ram ) di-olved in methyl 
catalv -t Tfi C C i * ^ ° f l’ mvder being added as a 

evlMrat , Th ? S0 ", lKm wa5 ll,!atc<l u " oil-bath, and the alcohol 
« about SUbstam ; e ’" elted at abo!lt 200® and solidified, 

bath with Vs ’ /''“ l '°° le<i ’ powdered, and heated on a stearu- 

When 1, c?' 0 , C0, . 1C< ‘" tratcd s ’ ,l l ,lniric a «d for fifteen minutes, 
oipitate mil /"i “''f' 011 was ! ,0, "' c * ! ">‘0 water, and the pre- 
in white n V * , )e su,>st:uuv crystallised from aqueous alcohol 

with a nr!!* * n m * 1 "'" at 100 ° 11 dissolves in sulphuric acid 

8 ® Uore seence. In this synthesis, either 1 chloro- 
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xanthone or 3-cbloroxanthone or both may possibly be formed, ,but 
only one product was obtained. As it differed from 3-chloro- 
xanthone, which melts at 130°, it must be 1 -chloroxanthou 
(Found: 01 — 15*46. C 13 H 7 0 2 C1 requires Cl = 15'40 per cent.), 

1- A nilinopan&h one . — One gram of the substance described above 
was boiled with 3 c.c. of aniline and a trace of copper powder for 
six hours. A blue precipitate was obtained by pouring the solu- 
tion into water acidified with hydrochloric acid. After being 
purified by extraction with alcohol, it melted at 129 — 125° (Found: 
N— 4*86. C 19 H 13 0,N requires N = 4'87 per cent.). 

bChforotetranit want hone. — Half a gram of 1-chloroxanthone 
was dissolved iu 7 c.c. of concentrated sulphuric acid, and 5 c.c. 
of nitric acid (D 1*42) were added to the solution with shaking. 
The solution was kept overnight, when white needles were 
obtained, which melted at 195° (Found: N = 13‘70. C ]3 H a 0 1() N 4 Cl 
requires N = 13-69 per ceut.). From the filtrate, a white pre- 
cipitate was obtained, which was too small in amount for any 
det ailed ex amin at ion . 

2- ChUyromnthoHc . — //-Chlorophenol (1’4 grams) was dissolved in 
methyl alcohol (10 c.c.), and sodium (0-4 gram) and o-chlorobenzoic 
acid (1*6 grams) and a trace of copper powder were added to the 
solution. The alcohol was evaporated, and the viscous, semi-solid 
mass was heated to 140°, and kept at that temperature for half 
an hour, when it darkened. It dried to a black solid mass at 
150°. The temperature was further raised to 200°, and then the 
substance was cooled, powdered, and heated on a water-bath with 
15 c.c. of concentrated sulphuric acid for fifteen minutes. When 
cool, the solution was poured into water; the precipitate was 
collected, crystallised from alcohol, and obtained in white needles 
melting at 105° (Ullniann, lor. rit., gives 171°). It dissolves in 
sulphuric acid with a blue fluorescence (Found : Cl — 15*72. Calc.: 
Cl = 15-40 per cent.). 

2 -Chlorotrtranitroranthonr. This compound was obtained by 
nitrating 2-chloroxantbone with concentrated sulphuric and nitric 
acids. For each gram of substance, 10 c.c. of sulphuric acid and 
7 c.c. of nitric acid were used. The substance was obtained in 


slender, yellowish -white needles inciting at 2 ( )o° (Found: N = 13/o. 
,C, 3 TI s O )n K 4 (T requires N- 1 3 60 per cent.). 

k-Cnlor want hone .. — 1 This substance was obtained by the C0R ' 
densation of o-chlorobe azoic acid with o-chtoropheuol )!1 ^ 
manner described in the syntheses ol l-chloroxanthoue- It ci y^tal 
lised from alcoFol iu slender, white needles inciting at 130 . It 
dissolves ill concentrated sulphuric acid with a green fluorescence 
(Found: CU 15*36. C J3 f! 7 0,Cl requires Cl = 13*40 per cent.). 

4-67* loro trinitroxun ( horn . — This compound 


obtained by 
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nitrating 4-ehloroxantho»e with concentrated sulphuric and nitric 

“f; B c the SUbst8nce ' 5 c - c - of sulphuric acid 

and 4 o.o. of mtno acid were used. Brownish-yellow nLles were 
obtained on keeping the reaction mixture overnight. The sub- 
stance melts at 235° (Pound: N = ll-!4 P TlflHPi 
N=ll-49 per cent.). requires 

fi uTrfrY"T W ~ ThiS SUbStan '* ™ obtained from the 
filtrate of the tnmtro-compound as a pale yellow powder melting 

snd decomposing at 195-200° (Found: N = 8 81 C HONril 
requires N = 8-73 per cent.). h 3 H 5 0 4 N 2 Cl 

Dkhhroxanth one. -Xanthone (75 grams) was dissolved in 
acetic acid (oO c.c.) with the aid of heat. A current of dry 
chlorine was passed into the solution, which was kept warm by 
heating the reaction vessel over a steam-bath until approximately 
one molecular proportion of chlorine was absorbed A trace of 
iodine was used as a catalyst. The product (10 grams) crystallised 
from alcohol in slender, white needles melting at 225° fFound - 
d = 26 S6. C, 3 ir 0 O 2 Cl, requires CU20'80 per cent.) The suk 
stance dissolves in concentrated sulphuric arid with a strong green 
fluorescence. From the alcoholic filtrate from the dichloroxanthone 
another product mixed with it was obtained, which appeared to be 
3-chloroxanthone from its melting point and chlorine content, but 
it has not yet been possible to purify it completely 

Mlmuhmtroumth , The dic'hloroeompomid was nitrate-1 
in the cold with a mixture of equal volumes of nitric (D 1-42) and 
concentrated sulphuric acids (100 c.c. for each gram of the sub- 
stance). On keeping the solution overnight, yellow needles were 
obtained, which melted at 210° (Found: X--8-10. Cb. H O N., CL 
requires N— 7*88 per cent.). 


lira m o,(an thnne<. 

f'-Bromophenol (2T, grams) and sodium 
! graln> Wf,re dissolved in methyl alcohol (15 c.c.) and ochloro- 
enzoic and (2 3 grams) and a trace of co Pi wr powder were added 
« he solution. It was heated to 160°, when a hard, black mass 
I The temperature was raised to 220°, but the sub- 

. , ‘ * ‘ ' d not . f,,se - 11 w as cooled, powdered, and heated over 
_ cam-bath with 25 c.c, of concentrated sulphuric acid for twenty- 
nimiteh. When cool, the solution w.u poured into water and 
browr, reCiPl !^ ie ^ crystallised from aqueous alcohol in 

Wlt h ,1W „ es m * ltin S at 1^0°, and dissolved in* sulphuric acid 
C ..H.mH ° W f° loi,r ’ l)Ut no fluorescence (Found: Br^29 00. 
also obta!’ Hr- 29- lb per cent.). 2-Bromoxaiiihone is 

11 w “ en xanthon© is bromiuaW in concentrated 
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sulphuric acid solution with bromine and a trace of iodine. It is 
very difficult, however, to isolate the substance in a pure condition, 
because the last traces of either xanthone or dibromoxanthone 
which are always associated with this compound, cannot easily be 
removed. 

2 -Broino- a-tet ra n itro.ra nthone. — 2 - B r orn ox anth one (0-7 gram) 
was dissolved in concentrated sulphuric acid (10 c.c.), and nitric 
acid (5 c.c. of D 1*42) then added gradually to the solution with 
shaking. No precipitate was formed after keeping it for a few 
days. The solution was poured into water, and the precipitate 
was boiled with alcohol, in which it partly dissolved. From the 
alcoholic solution, the substance was obtained in slender, brown 
needles melting at 210° (Found: N = 12*02. C 13 II 3 0j () N 4 Br 
requires N = 12*31 per cent.). 

2-firomo-fi-tetranifrojantIu)tic. — The residue of the nitrocom- 
pound described above was dissolved in benzene, and crystallised 
from this solution in brown needles melting at 270° (Found: 
N“=12-21. C 13 H r> 0 1(1 N 4 Br requires N -12 31 per cent.), When 
2-bromoxanthone was heated with bromine (1 or 2 mols.) in acetic 
acid solution ami a trace of iodine, over a sand-bath, a dibromo- 
compound was obtained which melted at 212°. This compound was 
identified as 2: 7-dibromoxanthone by the method of mixed melt- 
ing points. It is also obtained by brominating xanthone with 
bromine, using iron filings as a catalyst. 

k-Bromoxanthonc . — This compound was obtained bv condensing 
o-bromophenol with o chlorobenzoic acid in the usual way. It 
crystallised from alcohol in greyish-white needles melting at 140°. 
It shows no fluorescence in sulphuric acid solution (Found: 
Br — 29'28. C 1; xK 7 O..Br requires Br 2916 per cent.). 

i-Bro?nodimtr<rmnfhoiir. — t-Bromoxanthone was dissolved in 
the requisite amount of concentrated sulphuric acid in the cold, 
and nitric acid (D 142) was added to the solution (20 c.c. for each 
gram of the substance). On keeping the solution overnight, 
yellowish-white needles were obtained, which melted at 295° 
(Found: N-8'09. C 1; JI-,O ll N. : Br requires X-7‘67 per cent.). 

The author takes this opportunity of expressing his thanks to 
Professor J. F. Thorpe and Or. M. A. Whitelcv for their kind 
encouragement, and to the Van’t Hoff Memorial Fund Committee 
and to the Chemical Society for Research Grants which met part 
of the expenses. 

Imperial College of Science and Technology, 

I,-,y„ov. f/.\-r,W. July HA, 19201 
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CXIX. — Complex Metallic Ammines. Part IV, cia- 
Sulphoacetato- , cis- Methionato- and c\s-Dimethyl- 
malonato-diethylenediaminccobaltic Salts, 

By Thomas Slater Price and James Cooper Duff. 

Werner ( Antuden , 1911, 386, 79) lias shown that complex cobalt- 
jmniines containing the malonato radicle are easily prepared, but 
he was of the opinion (ibid., pp. 26, 81) that complexes contain- 
ing a higher number of atoms to the ring than six could not be 
obtained. Price and Brazier (T., 1315, 107, 1367) showed, how- 
ever, that when a sulphur atom forms one of the components of 
the ring, an eight-ring can be obtained, and wore successful in 
preparing ris-sul phony] diacetatodiethylenediaminecobaltic salts. 

The part played by the sulphur in enabling such compounds to be 
isolated is not clear. It may be that the presence of sulphur in 
the acid radicle enabled ring-formation to take place readily, or it 
may be that the compounds could be isolated, because they were 
readily obtained in the crystalline form, whereas the attempts by 
Werner to obtain products containing the succinato- and other 
radicles only gave rise to uncrystallisable syrups or glasses. It 
was therefore of interest to investigate the behaviour of other 
dibasic acids containing sulphur, and the present communication 
details the results obtained with sulphoacetic acid, 

SO.H-CJIvCOjTI. 

and with inethionic acid, 011,(80,11),, both of which give rise to 
crystalline compounds. 

In a previous paper (Price and Brazier. T., 1915, 107, 1713) it 
has been shown that, malonic acid forms an additive compound 
rith rlichlorodiethylenediaminecohaltic hydrogen malonate. namely, 
C’lX'oen.;jHA,H.,A, where II,A~CI1.,(C0.,II).,, but that the sub- 
stituted malonic acids do not give rise to such additive compounds, 
and a tentative explanation of the results obtained was advanced. 
It was therefore of interest to ascertain whether the substituted 
malonic acid residue could he introduced into the cobalt complex, 
giving compounds similar to the malouato-eompounds, or whether 
some such steric hindrance as is postulated in the aforementioned 
paper prevented their formation. The first experiments were 
made with dimethylmalonic acid, ami we have been successful in 
preparing dimethylmalonafodietliyleiiediaininecohaltic sails. The 
other substituted malonic acids have not yet been investigated, hut 
Wu! o to the fact that one of us (T.S.l’.l is taking up other duties, 
't h considered advisable to publish the results hitherto obtained.* 
* Those researches aro being continued by Mr. Duff (T.S.P.). 
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The fact that the dimethylmalonic acid residue can be introduced 
into the nucleus does not necessarily invalidate the explanation 
given previously of the formation of additive compounds, since, as 
will be seen in the experimental part, a higher temperature than 
the ordinary was used, whereby the formation of a ring complex 
may be greatly facilitated. 

As will be seen later, sulphoaeetic and methionic acids do not 
form additive compounds with their dicblorodiethylenediamine- 
cobaltic acid salts, thus differing markedly from their analogue, 
malonic acid. No explanation of this is offered at present, since 
further work is necessary. 


ExPERIM Vs ntu. 

ck-SulphoocrtnloiUethiihnediiimwreobnJlic Salt*, YX, 


where 


r 0\ . 1 


To obtain the bromide. YBv. o grams of carbonatodiethylene- 
diaminecobaltic bromide were dissolved in SO c.c. oi warm water, 
and a solution oi 2-19 grams of sulphoaeetic acid in 20 c.c. of 
water was added. Evaporation of the mixed solution on the 
water-bath to a small bulk only re .ilted in a very poor yield ot 
crystals It was found best to beat the solution, after the evo n- 
tion of carbon dioxide had slackened, in a closed bottle at lOo tor 
four hours, and then evaporate to small bulk on the water-bath. 
After remaining m the ice-chest overnight the anhydrous broimde 

srissj suss. 

• Br = 20-15 per cent.). 

The mt’rate YNO s . las obtained in brick-red. elongated plates 

bM . a solution of 2 grams of the bromide in 50 c.c of 
by precipiiaim 0 ‘ ... of silver nitrate. 

•the filtrate evaporated to low bulk on th<J " lc ^ ohe5t . Yield, 
of the nitrate separate! slowly on keeping Cq requ ires 

OS gram (Found: Co-1.j39, X- 18 - 

Co=15'5C; X" 18'4i percent.). .j- 1.5 grams of 

The thu*!,™*'. YSCN, was obtained by : add.n^l 

solid potassium thiocyanate to a sa u anate dissolved, 

3 grams of the bromide. The potassium > . brick -red 

and, after leaving overnight in the lce-cies^ ^ Co= 15-62; 

crystals of the complex tluocyanatc sopara ( 
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N=18'91. C 7 H 18 0 5 N s S 2 Co requires Co = 15-73; N = 18’S7 per 

cent.). 

The platinichloride , Y 2 PtCl fi , was prepared by filtering a 
saturated solution containing 2 grains of the bromide into a 5 per 
cent, solution of chloroplatinic acid. Microscopic, pale brown 
crystals slowly separated j these were collected after two hours and 
washed with alcohol and ether, and dried in a vacuum desiccator 
[pound : Co - 1111 ; Pt=18‘95. (tl o H 1H O.N 4 SCo).,PtCl 0 requires 
Co=ll'32; Pt=18'72 per cent.]. 

The hydrogen sulphoacetate, YS0 3 ’Crf,-C0,H, was obtained by 
dissolving 6 grams of the carbonato-bromide in 120 c.o, of water 
and shaking the cooled solution with 4 grams of freshly prepared 
loist silver oxide for half an hour. The product was" then filtered 
uto an aqueous solution of 5-25 grams of sulphoacetic acid, the 
iroportious being two molecules of the acid to one of the earbonato- 
>ase. The resulting solution was evaporated to low bulk on the 
vater-bath, and, after keeping overnight in the ice-chest, deposited 
uioroscopic, pink crystals, which dissolve readily in cold water, 
field, 2-8 grams (Found : Co= 12 79; X =.• 12 73. C y H, 1 O 10 N 4 8 2 Co 
requires Co = 12-93; 1ST — 1 2 ■ 2S per cent.). 

ai-Methionatodiethyletie<ii<imiiio;,l,(iliir Hulls, YX, where 

v=[cH 2 <^;;:> c n f .n.j 

The bromide , YBr,2IT. 2 0, was only obtained after several 
attempts had been made to prepare it from the carlxmato-bromide 
according to the method used by Price and Brazier in making 
sulphonyldiacetatodiethylenediaminecobaltic bromide (loc. cit.). 
It was found that on mixing solutions of the carbonato-bromide 
and methionic acid in equivalent quantities and evaporating on 
the water-bath, pink, inicroseopic crystals separated in increasing 
quantity as evaporation proceeded. These crystals, however, con- 
tained no bromine, and were later identified as the methionato- 
methionate (Pound: Co=13"20). On further evaporation, the 
mother liquor gave no crystals of the bromide, a syrupy liquid 
resulting which contained some unused carbonato-bromide. To 
a-void this formation of the methionate, it was found l>est to dis- 
solve 5 grams of the carbonato-bromide in 120 c.c. of water and 
add a solution of ‘P73 grams of methionic acid in 40 c.c. of water. 
The whole solution was then well boiled for twenty minutes, keep- 
ing the volume at about 150 c.c. by the addition of boiling water. 4 
1 fter evaporating the resulting solution on the water-bath to low' 

This method of treatment has already given successful results in the case 
succinate-compounds, which will be dealt with in a later paj>er by one of us. 
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bulk and keeping for two days in the ice-chest, the pure 
methion ato-bromide separated in purplish-red plates, which were 
collected and washed with water and alcohol. Yield, 14 grams 
[Found: Co=12'50; Br = 17 02; S=13'28; lh,0 (at 100°) = 7'74. 
C 5 H 18 0 6 NjBrS ; Co,2H 2 0 requires Co- 12-57; Br = 17 04; 8 = 13 64; 
ILO -= 7 68 per cent.]. 

The nitrate, YN0 3 , 2TI.O, was obtained by shaking for one hour 
a solution of 3 grams of the hydrated bromide in 60 c.c. of water 
with the equivalent quantity (1-08 grams) of silver nitrate. The 
silver bromide was then collected and the filtrate evaporated to low 
bulk on the water-bath. After keeping for several days in the 
ice-chest, the nitrate separated in carmine-red, elongated plates. 
Yield, 0 5 gram [Fount: Co - 1.3 42 ; N = lo-76; H 2 0 (at 110°) = 
7 94. C-H is 0 9 N s S,Co, 211.0 requires Co = 13'08; N = 15-52; 
H.,0 = 7-98 per cent.]. 

The thiocyanate, YSCN, was prepared by adding 1’5 grams of 
solid potassium thiocyanate to a saturated solution of 3 grams of 
the methionato-bromide. After keeping overnight, the complex 
thiocyanate separated in microscopic, dark red crystals (Found: 
Co = 14'68; N = 17-40. CjII^OjNjSjCo requires Co — 14-3-5; 
N = 17’03 per cent.). 

The platinichlorule, Y.PtCl c , was obtained by filtering a 
saturated solution of the methionato-bromide into a 5 per cent, 
solution of chloroplatinie acid. Microscopic, light brown crystals 
readily separated, which were washed with alcohol and ether and 
dried in a vacuum desiccator [Found: Co = 10'34; Pt=17-83. 
(C 5 H ls 0 6 N 4 S,Co).,PtC\ requires Co = 10-58; Pt = 17'52 per cent.]. 

The hydrogen methioiiate could not 1* obtained, although the 
same method was used that has always been successful in similar 
cases. When two molecular proportions of methionic acid in solu- 
tion were mixed with one of the carbouato-base, the crystals which 
separated on evaporation always proved to be the normal 
methionate. When this was dissolved in a boiling solution of 
methionic acid, only the unchanged salt separated on evaporation. 
The normal methionate, CH.(S0 3 Y),, was prepared by dissolving 
7 grams (2 mols.) of tho earbonato-bromide in 120 c.c. of warm 
water, shaking for half an hour with 3'8 grams of freshly pre- 
pared silver oxide, and filtering from the silver bromide into a 
solution containing 5"78 grams (3 mols.) of methionic acid. The 
mixed solution was then evaporated to low bulk on the water 
bath. Complete separation of the normal methionate in piA 
microscopic crystals only occurred when a little water was ad 
to the resulting svrup and the whole well stirred. The yield was 
7'3 grams. The salt is almost insoluble in cold water, but is 
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solves readily in hot water (Found; Co=13'56; N = 12'64; 
8=21-37. C u H a O ]a N a S 6 Coj requires Co=13'41; N = 12’72; 
g=21‘82 per cent.). 

The normal methionate dissolves readily in cold dilute ammonia 
.r sodium carbonate solution, but is not reprecipitated on acidify- 
ng. Barium hydroxide solution also dissolves it, giving a blood- 
ed solution, from which barium methionate separates on keeping. 
Bxoess of barium hydroxide is required for solution, so that the 
:e action cannot be used as a method for obtaining the methionato- 
hydroxide, and hence the chloride. When the normal methionate 
is heated with a solution of barium chloride, a blood-red solution 
results, from which barium methionate separates on cooling. The 
titrate from these crystals changes to a purple colour on evapor- 
ation, and small, purple crystals of m-dichlorodiethylenediamine- 
cobaltic chloride separate after a time (Found : Co = 20-86. Calc. ; 
Co- 20-67 per cent.). 

Concentrated solutions of the inethionato bromide do not give 
any precipitate when mixed with a solution of mercuric bromide 
in potassium bromide solution. On boiling the resulting solution, 
however, there is at onoe formed the green double salt of mercuric 
bromide and the fru/u-dibromo-bromide, [Br 2 (.'oen i ]Br,JfclgBr a , 
which separates from the hot solution in small, flattened needles 
(Found; Co=7'47; Br-49\S3. Calc.; Co = 7'56; Br = 51'28 per 
cent,). 

truns-Michlorodieth’/linalin inuiS'.obtiltic Salts. 

Since both sulphoacetie acid and melbiouic acid may be con- 
sidered to be analogues of malmtic acid, it was expected that they 
would give additive compounds with their acid salts of dichloro- 
diethylcnediaminecobalt. This was found not to lie the case, how- 
ever, the substitution of -C'OJI by -SO a l.f thus playing a part 
hich requires further investigation. Price and Brazier (loc. at., 

. 1737) found that suiphonyldiaoetic acid, which contains an 
10,-group in place of one of the CH, groups of glutario acid, did 
;ive rise to such additive compounds. 
trans-Xbr/i 1 urudteth r/lcHeiJituniiiet'obitltiv hydrogen sulphoaeeta-t e, 
CLCoen 2 ]SOj-LTI.-C’O.H, separates immediately as emerald-green, 
itriated, and elongated plates when 3 grams of the fnnis-dichloro- 
iloride are stirred into a cold solution of 4 3 grams of sulpho- 
Seetic acid in 15 c.c. of v.-ater. Yield, 31 grams (Found: 
Co=15-24; CI=1S'37. (VH^O-Njl'LSCo requires Co^Id' 16; 
U- 18 23 per cent.), 

ns-Sulphoacetatodiethylenediaminecobaltic chloride could not be 
obtained from the above hydrogen sulphoaeetate in the same way 
d: ’ oxalatodiethyienediaminecobaltic chloride was obtained from the 
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diohloro-hydrogen oxalate (Price and Brazier, loc. cii., p. 1726). 
When a solution of the hydrogen sulphoaoetate was boiled, the 
colour changed to the blood-red colour of a ct's-salt, but on evapor- 
ation to small bulk, only green crystals could be separated. 
Repeated boiling of the solution and evaporation only resulted in 
the recovery of the green crystals of the unchanged hydrogen 
sulphoacetate. 

tTS-ns-Oichlorulietlii/lenediaminerabaltic mcthionate, 

' [CLCocn4(S0 3 ) 2 CH,, 

separated in green, elongated plates when 3 grams of the tmm- 
dichloro-chloride were stirred into a cold solution of 4 5 grams of 
methionic acid in 15 c.c. of water. The separation of crystals 
was complete after two hours in the ice-chest. Yield, 2 4 grams 
(Found- Co= 17-29 ; 01 = 2081; S=9'07. CgH^OjNjCljSjCo, 
requires Co-17'50; Cl ---21-04; S=-9'49 per cent ). 

When this salt was dissolved in water, together with a mole- 
cular proportion of methionic acid, and the solution boiled for 
fifteen minutes, the colour became deep red, but, on evaporating 
almost to dryness, only green crystals of the original substance 
separated. The acid salt could not be obtained. 

cii-Dimctliylmalonatodiethi/lenediaminrcolialtic Solis, YX, 

where Y - 0 pn i^J- 

Before commencing the preparation of these salt*, the method 
described by Price and Brazier (loc. cit., p. 1373) for the pre- 
paration of ris-sulphonyldiaeetatodiethylenediamiuecobaltic bromide 

was tested in the case of the malonatobromide. Tins consisted in 
the preparation ’of the bromide directly by the interaction of one 
molecular proportion of the carbonato-brom.de and one molecular 
proportion of malon.c acid, whereas Werner s method of prepar- 
ation of such compounds is first to prepare the carbon atohydrox^ 
and then add two molecular proportions of malon.c acid. - 

.i i ■ trt lx* factor v, cis -midonatodtethyttM 

method was found t ■ t - ,. IT , 0 , being obtained 

Maminrcobaltic bromuh , effloresced 

in laroe rhombic, dark red pistes, winch very readily 

° air \ fre^hlv prepared specimen, which haj 

on exposure to the air. *\ ne. ui) i i 1 n v « r p 0 JI-.O 

slightly effloresced, gave Co . H--I8 where** C 7 H,AMiC ,. 

requires Cd = 14’21 for 3IL0 and Co. I4 86 for -HA 

alydrous substance gave Co- 16-25, theory ^ was 

per cent. The corresponding tlnocyanate. 

readily obtained, and possessed the properties e bed ? ^ 

(Ann, lien, 1911, 336, 81) (Found: Co-17 19. Calc., 
per cent.). 
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To obtain cis- dimethylmalmMtwUethylenediamiiiecobaHic 
bromide, YBr,2H 2 0, 5 grams of the carbonato-bromide were dis- 
solved in 80 e.c. of warm water and 207 grams (1 mol. equiv.) 
of dimethylmalonic acid added. The resulting solution was 
evaporated to low bulk on the water-bath, and, after keeping in 
the ice-chest overnight, crimson-red, microerystalline plates of the 
desired salt separated in small quantity. Crystallisation, or, it 
may be, the introduction of the dimethylinalonato-residue into the 
complex, takes place very slowly, and it was necessary repeatedly 
to collect the crystals, wash with alcohol, and evaporate the filtrate 
md washings in order to obtain any quantity of the salt. The 
solution cannot be boiled, as was found to be effective in the case 
of the methionato-compound, owing to decomposition of the 
dimethylmalonic acid [Found: Co=13'82; H.,0 (at 130°) = 8 44. 
C s f{ ;; 0 1 NjBrCo,2H.,0 requires Co=13'87; H,0 = 8-47 per cent, 
found: Br-18'54. C 9 H H 0 4 N,BrCo requires Br=18'80 per cent.]. 

The nitrate, YN0 3 .2H»0, was prepared by the interaction in 
solution of equivalent quantities of the bromide (1T34 grains) and 
silver nitrate (0'4532 gram). After shaking for one hour, the 
silver bromide was collected and the filtrate evaporated to low 
bulk oil the water-bath. The salt crystallised out very slowly as 
i crimson, microerystalline powder or in dark red crusts of 
indefinite shape * [Found: H,0 (at 130°)--8'85. 

C,I! a bfX 5 Co,2H 2 0 

requires TI.,0-=8'8u per cent-. Found: t'o = 1 .7 58 ; N--1919. 
iC,H:„0 : X.Co requires ('o-ln'89: X- 18-87 percent.]. 

The chloride. Y(.’I,2H,0. was obtained by shaking a solution of 
the bromide with an excess of freshly precipitated silver chloride, 
collecting the precipitate, and evaporating the filtrate to low bulk, 
dt separated in microerystalline prisms, which are very soluble in 
rater [Found: J 1,0 "(at 130°) = 9-95. t C a II „0,X ( ClCo, 211,0 
requires II,0=9'47 per cent. Found: Co-10 86. C’, J H„0 1 N ( ('lC'o 
.requires Co— 1711 per cent.]. 

Chemical Department, 

Municipal Technical School. 

Birmingham. f Received, August, 4th, 1920.] 

* Both in the case of the nitrate and the chloride, which are very readily 
stable in water, it was difficult to obtain a solution which was just of the right 
oncwitr&tion for crystallisation ; if too comm' rated it formed a viscid mass, 
t Only 0‘2 gram of the salt was obtained, so that the estimation of the 
Wcr ot crystallisation could not be repeated. The high value found was 
r Vja '% due to the salt not beingquiteair dry, owing to the abnormally damp 
Father which prevailed at the time : 3H,0 requires 11 ,0 ~ Dhoti per cent. 

S S 


vol. cxvn. 
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OXX. — The Constitution of Carbamicles. Part XII, 
The Decomposition of Urea ivhen Heated t'n 
Solution in the Presence of Acids. 

By Emil Alphonse Werner. 

It was shown in Part V of the present series (T., 1918, 113 , 84) 
that the decomposition of urea, when heated in solution with hydro, 
chloric acid, is primarily dependent on the dissociation of 'free'’ 
urea present, thus: 

Phase (1) HN:C<^ Hs -> (UNCO — HOCN) + Nil,. 

The hydrolysis of cyanic acid, which follows immediately, pro- 
ceeds at such a high velocity that both products of dissociation are 
removed practically as fast as they are generated. Urea fixed as 
a salt at the outset is thus rapidly “ freed ’’ to continue the first 
phase of the reaction. 

Price (T., 1919, 115 , 1354) studied the decomposition of urea 
in the presence of nitric acid, and found that the reaction velocity 
at 100° was greater than with hydrochloric acid, as compared with 
the results obtained by Fawsitt (Zcitsch. phytikal. Chem., 1902. 
41 . 601 ) with the latter acid. Because the addition of ammonium 
salts, and o’if certain salts containing an ion common with the 
ammonium salt, had a distinct accelerating effect on the decom- 
position of urea. Price inferred that the author's dissociation theory 
was apparently not applicable to the change in the presence of 
nitric acid. 

Now, considering the straightforward character of the complete 
change, the second phase of which is as follows: 

Phase. (2) (TTXCO nr IT OCX ) - 1 1,0 - r IIX' - NH 4 X' + CO,, 
it is evident that the mechanism of the decomposition of urea 
must he similar with all acids. 

The inference drawn by Price is the result of a misunderstand- 
ing. since striking proof in support- of the dissociation theory has 
bceu supplied by his experiments, showing the effect of temperature 
on the velocity of the decomposition with nitric acid. Thus the 
values at 100°. SO', and at 70° were represented by the respective 
ratios 102, 9 3, and 2*4. Such a great fall in velocity compared 
with a relatively small fall in temperature is explained by the 
fact that- the dissociation of urea only starts at a fairly rapid rate 
at about 90°. At 60° it is almost nil (see remarks, Part ^ , oc - 
u7., p. 91). 
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Again, as nitric acid is rather weaker than hydrochloric acid, 
the theory predicts that the velocity of the reaction should he 
greater in the presence of the former acid, since the concentration 
of “ free ” urea will be greater under similar conditions. 

Proof that the amount of urea decomposed is greater* the 
weaker the acid is shown by a comparison of the following results 
obtained in the presence of acetic, nitric, and hydrochloric acids 
respectively. 

The ratio of urea to acid was 1 :2 molecular proportions. 

The concentration at the outset was urea -J. 2 arid - V 

The experiments were performed at 100° and under reflux for 
reasons which have been clearly pointed out before (Part V). 


Table I. 


Time. 

1 hour 

2 hours 

3 „ 

Acetic acid. 

Per cent. 

19*5 

31-8 

.... (o) 41-0 

Nitric acid. 

Per cent. 

1.5*7 

25-8 

Hydrochloric 

acid. 

Per cent, 

13*3 

23-2 

4 ” 

(6) 53-4 

46-4 

32-2 

5 „ 


40-8 


(Urea 

decomposed.) 

(Urea 

decomposed.) 

48-4 

(Urea 

decomposed). 


The above results were calculated from titrations of the residual 
acidity at the end of each experiment, with the exception of the 
values (6) and (e) for acetic acid, which were obtained from deter- 
minations of the residual urea, the only trustworthy method in 
these two cases. As the concentration of ammonium acetate pro- 
duced during the reaction increased, there was loss of ammonia 
by its hydrolytic dissociation, whereby residual aciditv gave too 
low a result. Whilst by tbe titration method (/’■) was approxim- 
ately 47. ami (r) 51. there was but little difference in the ca«e of 
(fl) when checked by the estimation of residual urea. 

Whilst the velocity of phase (1) is directly proportional to tile 
concentration of "free- urea, the amount of the latter in solution 
at any time is inversely proportional to the strength of the acid 
paesent, all other conditions being equal. Hence, after a certain 
“me, a similar condition is attained, no matter what acid mav l.e 


? d ™ 0 '»tmhle up to » certain point, for an interestim, 
iecmsiderabT^t" A ° C 'T*‘” tion oI * Wr -V weak acid, such as acetic, falls 
kohanm at t,' 9 r °“ t1011 P™ 00011 *, ,l » unable to fix ammonia to complete 
Ls- 2H\ T C04.wn' ’ " lth th ° IVSU,t lhat '" ore or less ureu is regenerated, 
»»S + f“ 0 = C0NlH ' + C °- Af!CT potassium cyanato was added 
Llatiou. a “ f>OCC6,lt ' solul,,> " o{ acetic aetd, urea was detected in the 
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present, since practically all the residual urea will be “ free ” 
when the concentration of acid has fallen very low as a result of 
its progressive neutralisation. For this reason, the decomposition 
of all the urea is a very tedious process (compare Fawsitt, loc. at.) 

Now, the decomposition of urea in the presence of acids is not 
an ionic change. “Free” urea is not ionised, and hence the con- 
tention that the addition of an ammonium salt, or of any salt, 
containing an ion common with the acid used should retard the 
velocity of decomposition does not hold. 

The following results were obtained when ammonium nitrate 
(iV/4 at outset) was added in the presence of acetic acid and of 
nitric acid respectively, and when ammonium chloride (xV/4) was 
added in the presence of hydrochloric acid. The concentrations of 
urea and of acid were as before. 

Table IT. 


Time. 

Acetic acid+ 

nh 4 no 8 . 

Per cent. 

Nitric acid-b 
NH.NO,. 

Per cent. 

Hydrochloric 

ocid-f- 

NHA 

Per cent. 

1 hour .... 

220 

19-9 

140 

2 hours .... 

35-1 

31-78 

291 

3 

45-4 

37-40 

41-2 


(Urea 

decomposed.) 

(Urea 

decomposed.) 

(Urea 

decomposed.) 


As the reaction progressed, (lie concentration of ammonium salts 
increased, and in the case of the nitrate there was appreciable lo*' 
of ammonia during three hours’ heating, and since the results shot 
sufficiently the general acceleration when compared with the value 
iu table I, experiments were not carried out beyond this period, 
The acceleration of the decomposition of urea is here due (< 
the hydrolytic dissociation of the ammonium salts, whereby th< 
velocity of phase (1) is promoted. Whilst the constitution of th 
simple salts of ammonia is still unsolved, their dissociation* ini' 
acid and ammonia is a well-known fact, their ionisation is a phene 
menon which has been assumed but never proved, and, in th 
author's opinion, it plays no part in the reactions under discussion 
The dissociation of “free" urea is much more sensitive t 
external conditions than might be supposed ; thus, variations 1 
the length and diameter of the reflux tube and in the shape am 
volume of the flask were sufficient to introduce distinct disturbin 
effects. Hence two flasks of similar form and volume, and the on 
reflux tube, were used in the experiments. 

* Th© presence of moisture Ixdng necessary is evidence of its hydrolj 
character. 



CHAUDHURI : SYNTHESIS OF BORAHILIDES. PART I. 1081 

The mode of decomposition of urea in the presence of acids (and 
of alkalis) is in itself sufficient to throw discredit on the 
‘carbamide” formula. 

University Chemical Laboratory, 

Trinity College, 

Dublin. [Received, Auyutt 4 lh, 1920.] 


CXXL — Synthesis of Bomnilulea. Pan I. Bor- 
anilide and, its Derivatives. 

By Taiuni Ciiaiian Chaudhuri. 

The chemical constitution and physiological action of anilides of 
organic acids have been studied in detail by Gibbs and Hare 

(1 Chtm - J -> 189 °- 11. 435) and by Gibbs and Reichert tit, id 

1891, 13, 289). v ’’ 

It was hoped that, if boric acid could be combined with aniline 
to form boranilide, the latter would have important physiological 
properties, and it was with this object in view that the study of 
the condensation of aniline with boric acid was undertaken. From 
the stable boranilide which was obtained, a series of derivatives has 
been prepared. 

Dhte ( Compt . rend., 1887, 105. 813) prepared aniline borate, 
.\H ; Ph,l!B.,0 3 ,4IIo0, and Schilf (A minim, 1867, 5, 209) 

describes an “anilide of boric acid,” prepared from ethyl borate 
and aniline, as being readily decomposed bv water. It would 
.appear that SchilTs compound was identical with that prepared by 

I" the present work a mixture of molecular quantities of boric 
anill " e was ’^‘ed ^ 135-1-10= with the addition of a 

, IMiitity of zinc chloride as condensing agent. Aniline does 
ki am raw’ ™ n f ellse " ith orthoboric acid owing to the fact 
100 orthobonc acid is converted into metaboric acid with 
hel min * atl0n ° f ° ne Jnole<: " lp of ' vat <‘ r ; ™ that condensation at 
wicadd empflature rpaI, y takes P lac e between aniline and meta- 

:l.auilr ,l< ‘" SaU °"' pr0<)ucts arn vp, 7 labile, it would appear 
#y Kn . • 1 ,? ge “ atoIn Is 'Hrectly linked with boron and not with 
lasilv Wu, i * ,‘^ r eVent the TOmpouJKls would have been more 
ydrol >' sed tta '> "'as found to lie the ca.-e. 
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In the compounds described in this paper, the presence of the 
W>rin acid residue was detected in each case. 

The well-known glycerol method for the quantitative estrmat 10 n 
of boric acid (produced by decomposing the compounds with sul- 
phuric acid with or without the addition of potassium dichromate) 
£ not give satisfactory results. The estimation of carton 
although carefully carried out, was vitiated by the absorption o 
some'volatile bori'c acid in the potash bulbs. The determination of 
the molecular weight of boranilide by analysis of the platraichlonde 
well S the estimation of nitrogen by Dumas' method conclusively 
show! however, that the condensation takes place between molecular 

^Bomdlide ^aDsfactorily ^e^onds to Cartel's colour reaction for 

oTSfd, C,T f H.BO. , ^ , 

the fact that 

ITfreert^nd in acid solution, has the aluive constitution whist 
wlien dissolved in alkali hydroxide solution it has the tautomenc 
formula, 0.11-,-N.BOH. 


E x r K it i m k s t A i.. 
noramMt, C 1T.-NH-BO 

\ mixture of 5 grams of bone acid and 7-3 grams of aniline was 

h/ld to 13.T -140-'. when 1 gram of f»*d nnc chlor.de » 
e . , • i fr;,,* rastv mass became solid on 

added extilll with small quantities of 

cooling, and «a ncce - (]i i utp hydrochloric acid, ant, 

water . It was then Stance crystallised 

grams,, which did £ -- 

S (Found: X -= 1 1 ' 32 ; M IV. 

Cf.ITr.OXB requires X lH« m The 

Boranilide dissolves in acids or ale.ah h ) ,ir0 ^' 10g _U(P 

cMoriJ, forms thin, green plates decomp^ ng at 
(Found: n 22-40. CJI.OXB HC. rec,u^ 

Hie tornis -mall. >e. reouires 

become creen (Found. rt-^u -o. \ «. *> 

pt --30*09 per cent.). 

ftfnzu'/ltfortwili'lr, C’plIs'NBz'B^- , 

This was prepa.ed by adding 
boranilide in glac.al acetic and or by addin, aqu 
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hydroxide to a solution of boranilide (6 grains) in benzoyl chloride 
(7 grams). The product is a white powder which melts at 166° 
(Pound: C = 69 59; H = 4'87. C i3 H ::j O,.X Ii requires C= 69 95; 
H=4-48 per cent.). 


T hioborunilide , ( ' {; I f vN i I • iiS. 

A mixture of boranilide and excess of flowers of sulphur was 
heated until the sulphur melted, when the anilide dissolved in it 
The heating was continued for ten minutes. In another prepara- 
tion boranilide was heated with phosphorus pentasulphide. In 
each case a hard solid was produced, which was powdered and 
repeatedly washed with warm carbon disulphide. A yellowish-grey 
powder was obtained, having a faint odour of mercaptan. It is 
insoluble in water, alcohol or elher, but soluble in acids, and melts 
it 109 110° (Found: X — 9-91. C, ; I[ tj NSli requires X 10*37 per 
cent.). 


yitromhiiruiiUiib, C |; I! -X(XO)-BO. 

Boranilide was dissolved in excess of hydrochloric acid and a 
solution of sodium nitrite added. A reddish-yellow oil was pro- 
duced which solidified after <ome time to a brownish-pink solid. 
On adding alcohol to the oil it readily solidities in plates melting at 
S3 0 . The substance dissolves in ether, and the ethereal solution 
responds to Liebermann’s reaction (Found : X IS 'lp. C H-O.X>B 
requires X- 18-91 per cent.). 

Hromohornniluh. 1 . (’dl.Br-XIl-HO 
Of (be three bromohoranilides which have been prepared, that 
having the highest melting point is assumed to be the para-, that 
mth (lie lowest the ortlm . and the remaining one the met a- 
lfomeride. 


p- /iron- •I’-om n-lulf , 

Kromine -was added to an acetic acid solution oi boranilide and 
e precipitate was shaken with chloroform : a white powder 
remained which consisted of an acetate soluble in water. Oil warm- 
- t:c aqueous solution with potassium carbonate solution, the free 

Cnnv-o' melti "8 at was obtain,- 1 (Found : Br 39-86. 

■-bUABrB requires Br 1011 per cent.). 
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o-Bromoboranilide. 

On evaporating the chloroform solution obtained in the preced- 
ing experiment a pale pink powder was obtained, the aqueous solu- 
tion of which, when warmed with potassium carbonate, gave a very 
pale yellow substance melting at 82° (Found: Br =40*14. 
CgH^ONBrB requires Br = 40*44 per cent.). 

m-Bromoboranilide. 

This was prepared by the action of a sulphuric acid solution of 
bromine on a solution of boranilide in sulphuric acid. Almost 
black, minute crystals separated, the aqueous solution of which, 
when boiled with potassium carbonate, gave ml row oh or amlule as a 
violet powder melting at 06 -97° (Found : Br-40'10. C rj H-ONBrB 
requires Br— 1011 per cent.). 


Conversion of meta- into ortho and para linwiohoranifida. 
Without separating the almost Mack crystals from contact with 
sulphuric acid, and on boiling this m-bromo derivative for a short 
time with water, a sudden change takes place and the black sub- 
stance is converted into a pale pink powder. This is gently warmed 
with chloroform, when a white substance remains which dissolves in 
water. The aqueous solution, when boiled with potassium car- 
bonate solution, yields a compound (m. p. 120—122°) which is 
evidently p-bromoboranilide, whilst the chloroform solution, on 
evaporation, gives a substance from which, when boiled with 
potassium carl)onate. a pink powder (m. p. 83- — 84°) is produced, 
evidently the o-bromo-derivative. 

lira zoi/I-p-hront oh ora n if id r , C, 5 H 4 Br* N Br BO . 

Benzoyl chloride was gradually added to a solution of p-broino- 
boranilide in glacial acetic acid, when the solution became turbid. 
On shaking and allowing to remain, microscopic, white, cubic 
crystals separated, melting at 128 130° (Found: Br-25k2. 

C^H .O NBrB requires Br 26*51 per cent.). 

Jion/ldiazoarn i n off f n : ev r, C <; IT N *.N *N Ph* BO 
To 5 grams of nitrosoboranilide 3 grams of aniline were added, 
and then a mixture of hydrochloric acid, alcohol, and ether, 
boiling, no action apparently took place, but on adding watei 
boiling the solution became red and a heavy oil separated, w 
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on cooling and shaking, soon solidified to crystalline, red plates 
melting at 109°. 

Above 130° the compound suddenly decomposes with a feeble 
explosion- During combustion by Dumas’ method the burners 
glow the mixture of the substance and copper oxide, as well as a 
it tie in front of and behind it, were kept very low. In spite of 
his precaution a low result for nitrogen was obtained owing to the 
•ather sudden evolution, and consequently incomplete reduction, of 
the oxides of nitrogen (Found: N = 18*13. C 12 H 10 ON 3 B requires 
S r = 19*29 per cent.). 


Borylhydrazoa m in oh cnzen e. C 6 H X H ’Nil *NPh • BO . 

On adding stannous chloride and hydrochloric acid or zinc and 
hydrochloric acid to the red alcoholic solution of boryldiazoamino- 
benzene, the red solution soon became colourless, and the hydrazo- 
rompouiid was isolated by rendering the solution alkaline and 
extracting with ether. It molts at 1-3 124°, dissolves in hydro- 
chloric acid, and gives a yellow nitroso-dcrivative, which responds 
to Liebermanu’s reaction. 


Ito/v-a- pit e m/ 1- $ -am irw ph cn ylhyd raz id c, 
NH 2 *C,;H 4 ’XH‘KPh*BO. 

A solution, of 4 grains of the above hydrazo-eom pound was boiled 
with concentrated hydrochloric acid, and the hydrochloride basified 
with ammonia. The greyish -yellow base (3'4 grains) is soluble in 
alcohol and melts at 163 — 166° (Found: N = 17*97. Cj,H ]2 OX 3 B 
requires ~ 18*66 per cent.). 


Bnro-a-ph cnylh ydm zuloh nizeu t a: oph e n of, 
On*C | . ) II 4 *X:X*C r> H 4 *NH*NPh*BO. 

Four grains of the above base were diazotised and combined 
with 2 grams of phenol in alkaline solution. The brown product 
(5*4 grains) is sparingly soluble in cold water, more readily so in 
alcohol, and dissolves readily in acids or alkali hydroxide?. It 
melts at 152—153' to a deep violet liquid. 

The hydroc hloridc crystallises in dark brown needles. 

The dibenzoyl derivative, OBz*C ti n 4 *X.X*C, 1 H 4 *XBz , XPh , BO, 
prepared from 5 grams of the azo- compound by the Scliotten- 
Baumann reaction (yield, 8‘2 grams), is a pale brown substance 
insoluble in water, sparingly soluble in alcohol, but readily so in 
dher, from which it separates in needles melting at 113 — 115°. 
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CXXII . — The Ethylene-Oxide Structure of Sucrose 
and some Other Carbohydrates . 

By Edward Fraxki.and Armstrong and Thomas Percy Hilditch. 

The structural formula of sucrose has long been a subject of 
research; the more recent work of Haworth and Law (T., 1916, 
109, 1314) has afforded evidence that it is formed by the fusion 
of a molecule of a-glueose having the butylene-oxide structure 
and of a- fructose having the ethvlene-oxide structure. When 
hydrolysed in presence of acids, these forms are the first to be 
produced, but subsequently they undergo, more or less rapidly, 
isomeric changes, forming, first, the corresponding butylene-oxide 
form of fructose and then the mixture of a- and ^-modification? 
of this in equilibrium, and. secondly, the ^-butylene-oxide form 
of glucose, as well a* small quantities of the corresponding ethylene- 
oxide forms. The final mixture, which has the well-known optical 
rotatorv power and other physical characteristics of invert-sugar, is 
thus a verv complex mixture of substances, and there is little 
wonder that its crystallising power ’.s low and that, its nature is 
hard to establish. 

Haworth and Law's proof of tlu presence of the ethylene-oxide 
form of fructose in sucrose is based on the complete methvlation 
of the disaccharide and the identification of the methyl fructose 
formed after hydrolysis. 

In a recent communication (T.. 1919, 115. 1410) we have 
adduced evidence of the existence* in small proportions of an 
ethvlene-oxide modification of glucose, fructose, etc., in presence 
of acid, and shown how the reduction of permanganate affords an 
indication of the amount- of this form present. It appeared of 
interest, therefore, to use tlu- method to detect the initial liber- 
ation of the ethvlene-oxide form of fructose from sucrose, and *o 
confirm the nb.-crvatmns of Haworth and Law’. 
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The quickest and most delicate method of hydrolysing sucrose 
is by means of invertase, and as the action is in neutral solution, 
the subsequent isomeric changes are relatively slow. The figures 
quoted in table I show a rapid increase in the reducing power to 
permanganate, and indicate conclusively the presence of what we 
consider to be the ethylene-oxide form of fructose, since the 
butylene-oxide form is relatively stable to permanganate. 

When sucrose is hydrolysed in presence of hydrochloric acid, 
action is slower, and isomeric change is promoted by the acid. 
The figures in table II give very little indication of the presence 
of any more of the ethylene-oxide form than is normally produoed 
by acid of this strength in a mixture of glucose and fructose, and 
presumably the ethylene-oxide form first produced had undergone 
rapid rearrangement into the butvlene-oxide form in presence of 
the acid, 

Anomalous results have been obtained, however, if the mixture 
of sugar and acid is neutralised before the addition of perman- 
ganate. These solutions appear to be approximately twice as 
sensitive to permanganate, and wo are inclined to attribute this to 
some as yet unexplained disturbing factor other than the persist- 
ence of ail excess of the ethylene oxide form. It may be recaller! 
that we observed that an acid -elution of glucose or fructose, if 
neutralised simultaneously with the addition of permanganate, gave 
reduction times almost identical with those of the acid solution, 
and we considered that this indicated the persistence of the active 
form of the sugar after neutralisation of the acid had taken place. 

Ill our previous communication we drew attention to the relative 
activities of glucose, mannose, and fructose towards permanganate, 
both in acid and in alkaline solution. We have now made similar 
experiments with galactose, arahinnse, and xvlose. The com- 
parative times of reduction of the standard quantity of perman- 
ganate by acid and alkaline solutions of these sugars, and by the 
respective solutions when neutralised simultaneously with the 
addition of permanganate, are : 

-Y 10-11(1. .Y IS-XaOH. 


Age of 


Solution 

Ft 

*-sh. 

Fi Vi- 

hours. 

Frsh. 

Five hours. 

Glucose 

Acid. 

Xctitil. 

Acid. 

Xrutd. 

Aik. Xi-utd. 

Aik. 

Xeutd- 

29 0 

27 

200 

28 

11 ISO 

3 0 

48 

Mannose 

no 

12 

12 0 

12 

27 00 

90 

46 

Fmeta.se 

1 TO 

15 

1 (i-0 

IS 

:? no 

1*25 

1 1 

Galactose 

Arabinos© 

80 

2- a 

12 

11 

5*5 

21 

1 1 

2(1 26 
i 

3 5 

1-5 

Indef. 

Xylose 

4-0 

20 

60 

IS 

IS 32 

1-5 

To 
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With the single exception of mannose, there is relatively little 
difference between the sugars in their behaviour in alkaline solu- 
tion, and it would appear that the configuration of the rest of the 
molecule has but little effect on the readiness to undergo 
enolis&tion. 

In acid solution the differences are more marked, the pentoses 
being especially active as reducing agents : there is no very 
apparent connexion between activity and configuration. 

The proof of the existence of ethylene-oxide form? of the simple 
sugars has introduced a new conception into the structural 
chemistry of the carbohydrates which may have far-reaching 
significance. In consequence, until further experimental evidence 
has been accumulated, it is advisable to exercise caution in the 
interpretation of differences between the various sugars such as 
we have just recorded. As it may be some time More we can 
return to this investigation, we wish to place the facts on record 
for the benefit of other workers in this field. 


Experimental. 

Hydrolysis of Sucrose by Invert axe. 

A quantity of pressed yeast was autolysed in the presence of 
toluene for some days, and the aqueous filtrates wero precipitated 
by excess of alcohol; the invertase was collected, redissolved in a 
little water, and again precipitated by alcohol. The filtered pro- 
duct was dissolved in water and the solution divided into three 
equal portions: two of these were employed in the hydrolysis of 
250 c.c. of J//36- and 5.1/7 36-solutions of sucrose (giving total 
hexose concentrations of 3/ /IS and 5.1// 18, a3 in our former work), 
whilst the third was made up to 250 c.c. with pure water. 

The solutions were maintained at 25°, and 10 c.c. portions were 
tested from time to time with 2 c.c. of .V / 100-permanganate; the 
colour changes were not the same as with acid solutions, but two 
fairly definite tints were observable, namely, a clear brown immedi- 
ately after the last trace of pink bad faded, and, finally, a very 
clear pale yellow. 

The solution of invertase in water alone was tested with the 
others, and it was found that reduction of the permanganate was 
very slow, the clear brown only being reached after seventy to 
ninety minutes, whilst the further change to pale yellow occupied 
many hours. 

An attempt was made to examine the effect of introducing 
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y 1 10-hydrochloric acid on the permanganate test, but it appeared 
that in presence of acid the invertase alone acquired the power 
of very rapidly reducing permanganate. 

Table I illustrates the results obtained with invertase in neutral 
solutions of Mj 36- and bM j 36-sucrose, with the corresponding 
optical rotatory power of the solutions. 


Table I. 



il//36-Solution. 



5A//36-SoIution. 


Age of 

Permanganate test. 


Permanganate test. 


solution 

Brown. Yellow. 


Brown. Yellow. 


(hours). 

(minutes.) 

[«»!• 

(minutes.) 

fc.1. 

00 

45 

100 

+ 61 5° 

30 

100 + 63-3“ 

0-5 

35 

53 

41-7 

15 

28 

54-7 

10 

25 

35 

28-3 

10 

22 

45-7 

l-f> 

22 

35 

200 

8 

18 

38-3 

2*5 

20 

30 

— 

8 

19 


3-0 

19 

25 

— 

8 

15 


3*5 

19 

26 

1-7 

7 

14 

12-3 

4-5 

20 

25 

100 

7 

11 

2-7 

5-5 

20 

25 

18-3 

G 

9 

- 6-0 

103 

20 

25 

200 

6 

9 

180 

24-0 

20 

25 

21-5 

G 

9 

210 


If tfdroli/sis 

of Sm 

ru v hi/ . 

v 1 0- II g d inch loric .-1 rid. 





Tabi.k 

IT 




Mf 3G Solution. 


5 

AT '3 6- Solution. 



Age of 

Permanganate test. 

Permanganate test. 


solution 

Acid. 

Xeutd. 

Acid. 

Xlllfcl. 


(hours). 

(minute 

s.) 

(minuL s. ) 


00 

230* 

110* 

142 

57 

+ 62.8° 

1-0 

155 

40* 

120 

30 

59-0 

30 

115 

3G* 

60 

27 



50 

100 

bit 

40 

23 

490 

23-7 

,35 

07 

10 

17 

32-3 

300 

— 


16 

10 

24-0 

723 

31 

17 

18 

10 

4-0 


* Indefinite end point . 

t Precipitation set 

in. 


Mean Com jta ratine Figures for Fructose and Glucose. 

The following are the mean times of reduction of permanganate, 
in the acid and neutralised tests, found in the former work for 
solutions of fructose and glucose in X! 10 -hydrochloric acid: 
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M/ 18 -Fructose 
(found). 

Acid 16-5 

Neutralised 17-0 


Calculated 

mean of M /36-Fructose -f 
JM/lS-Glucose Mj 18-fructose M/ 36 -Glucose 

(found). and Af/lS-glucose, (found). 

00.9 99.0 99. Q 

28-0 22-3 26-8 


5M/18'FructoBe 5 M /18-Glucose 
(found). (found). 

Acid 7-7 19-4 

Neutralised... 7-8 190 


Calculated mean of 
5.M/ 18 -fructose and 
5iVf/1 8-glucose. 
13-6 
13-4 


[Received, August 2nd, 1920.] 


CXXIII . — Triethylene Tri- and Tetra-sidphides. 

By Sir Prafi lla Chandua Ray. 

In the preparation of ethylene mercaptan by the interaction of 
ethylene dibroinide and alcoholic potassium hydrogen sulphide, 
after removal of alcohol and ethylene mercaptan by steam dis- 
tillation, continued passage of steam furnishes a milky distillate 
solidifying to a crystalline mass, which, when recrystallised from 
hot alcohol, melts at 113°, and consists of irietltylene tmulphide, 
(C 2 H 4 ) 3 S 3 . The non-volatile oil remaining in the distilling fla?k 
also solidified on cooling to a crystalline mass, consisting of a 
mixture of three polymeric triethylene telra<ulphide*. By extrac- 
tion with alcohol, the a-modiiication (m. p. 7G 5 ) was obtained; 
the remainder, on extraction with benzene, gave the $ -modification 
(m. p. 102—104°), and the insoluble residue furnished the 
y -mod location (m. p. 116‘). The alkaline liquid which remained 
behind in the flask yielded, on acidification, an oil, which has been 
proved to be triethylene disulphide dimercaptan-, (CJI 4 ) 3 S 2 (SH) ; >. 
On treatment with mercuric chloride, it gave the corresponding 
chloromercaptide , (C 2 H 4 ) 3 S 2 (SLIgCl) 2 . This dimercaptan, when 
treated in ethereal solution with an alcoholic solution of iodine, 
gives the /2-fcetrasulphide (m. p. 104' ), and its methyl-alcoholic 
solution slowly oxidises in the air to 8-tnethyfcne tetrandphidt 
(m. p. ;)9 — 60°). The molecular weight of this variety was found 
to be 816, which corresponds with four times the formula. 
(C 2 H 4 ) 3 S 4 . The /3-modiflcation is sparingly soluble in boilmg 
benzene or chloroform, and its molecular weight could not be 
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determined with exactness, but evidence pointed to its having a 
much higher molecular weight, indicating that in this case there 
was a coalescence of more than four simple molecules. In boiling 
chloroform, the substance undergoes partial slow spontaneous 
polymerisation, as was proved by the fact that successive crops 
differed in melting point and were only sparingly soluble in 
benzene. The insoluble portion melted at about 114°. 

It seems probable that the y mndifi cation, which is insoluble in 
ordinary solvents, has a much higher molecular weight. 

The formatiou of the compounds may be explained according to 
the following scheme. The alcoholic solution of potassium hydr- 
oxide, on being saturated with hydrogen sulphide, contains 
potassium sulphide in addition to potassium hydrogen sulphide, 
and this mixture acts on ethylene dibromide, thus: 

3C 2 H|Br« + K.,S + 2 KSH — > SlI*C i H l -S*C 3 H 4 -S-C.n 4 -SH. 

Evidently, the tetrasulphides are the products of spontaneous 
aerial oxidation of the dimercaptan, thus : 

s-c,h 4 -.s-c,h 4 -s-c.,h 4 -s 

The formation of the trisulphide may be explained thus: 
30jH t Br > + 3K„S = CJI 4 <|£|]*>s + 6KBr. 

EXPK U I M E X TAL. 

The jnethotl of preparation (from H'm.i grams oi elhvlene 
ilibromide) was exactly as <!e>cribed by r asunder (Her.. 1S87, 20, 
■161). After removal of alcohol and ethylene mercaptan by means 
t'f steam, there separated from the distillate a solid, which was 
pressed on porous plate (129 grains) and crystallised from alcohol, 
when it melted at 113°, and consisted of triethylene tritulphide 
(Found*: C ~ 37 * S4 ; H~6\S0; S — 53 0G. 53'51. requires 

0-40*00; H- 6 *37 ; 53 33 per cent.). 

The non-volatile oil, which solidibed on cooling (6*5 grams), was 

* As those compounds are very rich in sulphur, the length of the lead 
chromate in the combustion tube was much increased so as to preclude the 
possibility ot sulphur dioxide escaping absorption. Moreover, in some cases 
the alkali hydroxide in the potash bulb, after analysis, was oxidised with 
roinine, wanned and acidified with hydrochloric acid and treated with 
ariurn chloride, but no barium sulphate couid be detected. 

In the estimation of sulphur, C anus' method was adopted by which the 
compound was converted into the sulplionic acid. The aciiLs were neutralised 
W sodium carbonate, evaporated to dryness, and then fused with potassium 
10 [ &te so as to transform the sul pin mate into sulphate. 
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extracted completely with hot alcohol, the solution furnishing 
crystals of a-tnethylene tetrasulphide melting at 75° (Found: 
C = 33'88; H = 7‘42. C 6 H 12 S 4 requires C = 33'96; H = 566 per 
oent.). 

The residue was theu similarly treated with boiling benzene, 
which extracted # -tricthyhne tetremdphide melting at 102—104° 
(Found: C = 33’92; H = 6-94. C 0 H 12 S 4 requires C=33 96; H=B'66 
per cent.). 

The final insoluble portion consisted of y -triethylene tetra~ 
sulphide melting at 116° (Found: 0 = 34-30, 33-59; 11 = 6 41, 7 90; 
S = 59'07. C 0 II 12 S 4 requires C = 33'96; H = 5'6G; S = G038 per 

cent.). _ , 

The alkaline liquid, on acidification, gave an oil, which was 
extracted with ether (So grams), and consisted of triethylene 
disulphide dimercaptan boiling at 260—263° (Found: S = 60-86, 
C 6 H u S 4 rec[uires S = 59-80 per cent.). 

Its methyl-alcoholic solution, on exposure to air, gave S-tri- 
ethylene tetrasulphide melting at 59—60° (Found: C = 33'05; 
H = 6'29' S — 60’55. M.W. by euullioscopic method in chloro- 
form =815-5, 815-8. C ;4 H (S S K requires 0 = 3396; H = 5-66; 

S = 60'38 per cent, M.W. =848). 

On treatment with mercuric chloride, it gave the dicklon- 
merca ptide (Found: 0 = 1034; 11=222; €1 = 9-40. 10-81; 
S= 18-54; Hg = 58 44. €,,TT ) Xll.S,Hg., requires 0 = 10*54; 
H = 1 ' 75 ; 01 = 10-40; 8 = 18-7-1; Hg = 58-57 per cent.). 

Various derivatives of the above polysnlphidc? arc in course of 
preparation. 

Chemical Laboratory, 

College of Scienoe, . 

University of Calcutta. [Recciird, June 3 rd, 1.-0 J 
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The Origin of Petroleum. Formation irom Free Fatty 
Acids or Soaps. Formation from Animal Hydrocarbons. 

Ad. GrUN and Th. Wirth (Her., 1920, 53, [B\, 1301 — 1312). — A 
modification of Engler’s theory of the origin of petroleum from fats 
has recently been put forward by Pictet and Potok (A., 1919, 
i, 569), "'ho base their ideas on the experimental results obtained 
by tho distillation of sodium stearate and sodium oleate under 
diminished pressure, whereby they claim to have isolated hydro- 
carbons of high molecular weight. The authors have attempted to 
repeat Pictet and Fotok’s experiments as far as is possible from the 
description given in the literature, and have obtained totally 
different results. Paraffins of high molecular weight are not 
obtained; the main products are liquid unsaturated hydrocarbons 
and pentatriacontanone, the latter of which is practically com- 
pletely decomposed when the distillates are fractionated at the 
ordinary pressure. 

The recent isolation of hydrocarbons by Alastbaura, Tsujimoto, 
and Chapman in considerable quantity from the liver oils of certain 
fish may possibly have an important bearing on the origin of 
petroleum. In favour of this hypothesis, it may be noted that 
these fish are most closely allied to those of past ages, that the 
animal hydrocarbons with branched chains contain asymmetric 
carbon atoms w'hich may account for the optical activity of petrol- 
eum, and lastly that the conversion of complex hydrocarbons into 
naphthenes can be readily explained, since, for example, Chapman 
has found that spinacene yields a cyclic hydrocarbon when distilled 
over sodium. H. W. 

Pyrogenic Acetylene Condensations. VI. Kiciiard JIkybr 

nd Kurt Taecf.r (Her., 1920, 53, \ll\. 1261- -1265). — Further 
saminatiou of the mixture of (derates obtained from the fractions 
if higher boiling point derived from the acetylene tar described 
ireviously (A., 1919, i, V 2 ) has shown the presence of fluorene, 
icenaphthene, anthracene, phenantlirene, pyrene, small quantities 
>1 fluoranthene, and a hydrocarbon, CVIT . . m. p. 136°. which yields 
a picrate, m. p. 231°. H. W. 

Catalytic Oxidation of Alcohols by the Use of Metallic 
Oxides and of Finely Divided Metals, d. I! Sesderens (Ann. 
dim., 1920, [ix], 13, 266 — 283). — The oxidation of alcohols under 
the catalytic influence of various powdered metallic oxides (nickel, 
copper, vanadium, molybdenum, zinc oxides) gave, unsatisfactory 
results in so far as the production of aldehydes or acids is 

concerned. 

Various metals were tried in the form of turnings or powder as 

v ot. cxvm. i. a a 
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catalysts for this oxidation, but the only one which gave at all 
satisfactory results was silver. 

The Phosphatides. Ernest Fourneau (Bull. Soc. chim. Biol. t 

1920 2 G7 87).— A general discussion of these substances. It 

appears ’ certain that ordinary “ lecithin ” is a mixture of true 
lecithin and kephalin. 

Density and Coefficient of Expansion of ^'-Dichloro- 
diethvl Sulphide. John A. Wilkinson and Chris Wrrnlum 
(/Z r cL Hoc., 1920, 42, 1382-1385) The density and 
coefficient of expansion of dichlorodiethyl sulphide have been deter 
mined by the dilatometric method at temperatures between 15 and 
90°. The density changes uniformly from 1 2790 at 15 to 1 1996 
at 90°, the change being 0-001058 per degree. The coefficient of 
expansion is also uniform over this temperature range, and amounts 
to 0 000881 c.c. per degree. J. t. 8. 

48ESJEE v StUSX&S22 #31 

methods of preparation (in part new and in part modifications o 
older processes) of various substances used by the authors in recent 

W chloride, OPrSOXl, b. p. 70-72°/20 nun 
(slight decomp.), was on one occasion obtained by the action o 
lntiirvl chloride on «-propyl alcohol; attempts to repeat the 
Itaiion from other specimens of the reagents failed for ** 

by ^u^ih'^r'd 1 c^doride' hho^the corresponding jsufpAury* 

V. i when euljihnrvl ehhindt h'h- hr. IreJn.h 

decompose when distilled or pres obtained from the com- 

Methylsulphuryl bromide could not be obU methyl- 

spondiinr chloride and hydrogen bromide, , • j bromine, 

sulphate and phosphorus pentabronnde. or •**«* 

Metlivlsulphuryl chloride and 

solution yield methyl thiocyanate, S°XlO*le+^ stt lphur)jl 

SOXI-OK. Phenol is ^lumvely ^“^.diJhlorophenol. 
chloride yielding o-chlorophenol and. posioiy potaasii® 

phenyl sulphate has b p. 
phenylphosplioryl diclilonde, OPh POClj, 
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Phenylbromoacetonitrile is obtained as a yellow oil, b. p. 

132 — 134°/ 12 mm., by the action of bromine vapour on phenyl- 
acetonitrile at 105° under the influence of powerful light. Tri- 
bromoaoetyl bromide, b, p. 88 — 90°/12 mm., 210 — 215°/atmo- 
spherio pressure, is conveniently prepared from tribromoacetic acid 
and phosphorus tribroraide. 

Improved methods are given for the isolation of a-bromo-a- 
oximinoaoetone, COMe-CBrlN-OH, m, p. 123 — 125°, and of 
aa-dichloro-a-nitrosoethane, CH 3 -CC1 2 -N0, b. p. 67 — 69°. H. W. 

The Chloro-derivatives of Methyl Formate and Methyl 
Carbonate. V. Grignard, G. Rivat, and Eu. Ukbai.v (Ann. chim., 
1920 [ixj, 13, 229—265). — A full account of work already 
published (this vol., i, 138, 139). W. G. 

The Successive Stages of the Hydrolysis of Triacetin. 

Euchi Yamasaki (/. .Imer. Chem. ,S'oc., 1920, 42, I45o — 1468), — 
t j s shown that triacetin conforms to the statement that the hydro- 
ysis of au ester formed by a polyhydric alcohol and a monobasic 
icid takes place according to the simple rule that each ester radicle 
has an equal rate of hydrolysis. Thus their rates are simply 
expressed in the same way as tho6c of the successive reactions 
Jl — >. il., — > Jfj — > ,V,, which have, respectively, the velocity 
constants it, 2 k, t. M, represents the triacetin, SI., the two 
isomeric diacetins, the two isomeric monoacetins, and M t glycerol. 
Detailed results of the hydrolysis of triacetin in O'961-V -hydro- 
chloric acid at 35° are given. W. G. 

Chemical Nature of Margosic Acids (Fatty Acids of the 
Yim or Margosa Oil). Recent Conclusions Drawn from 
experimental and Clinical Use of (Metallic) Margosates 
and Ethyl Margosate. K. K. Chattkrjek (Mian Sled. Gaz„ 
1919, 54. 171 — 174), The characteristic acid of this oil belongs to 
the linolic series, and is named inwi/odr arid by the author, who 
suggests C 2 oH w O., for its formula. It forms about 23% of the 
total fatty acid present in nim oil It is liquid at the ordinary 
temperature, yellow, and is optically inactive. Its sodium and 
"Otassium salts are soluble in water ; its lead and barium salts are 
oluble in ether and light petroleum. The 7.iuc, calcium, bismuth, 
nercury, and silver salts were also prepared. Ethyl margosate. 
Repared from the mixed fatty acids in this oil. is a clear, reddish 
Wotvu liquid having a fruity odour and a high b. p., aud is more 
readily hydrolysed titan potassium margosate. One c.c. of it 
mjectod intravenously gives rise to no harmful symptoms (in man). 
Post-mortem findings in a rabbit killed by injecting this compound 
showed that death was due to asphyxia. The author has treated 
several cases of leprosy, syphilis, and shin diseases by injecting the 
’s ' ■ sij.ii 1 tic, and potassium salts of this acid with marked success. 

Chemical Abstuacts. 
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* Brominatioa o! Glutaconic Acid and its Diethyl Ester. 

P. E. Verkade and J. Coops, jun. ( Rec . trav. chim., 1920, 39, 

53 q 593). — By exposing dry powdered glutaconic acid in a thin 

layer to the action of bromine vapour for seventy-two hours, the 
authors have obtained aj8 dihromoglutaric acid, m. p. 157°, with- 
out the formation of any hydrogen bromide. This acid, when 
debromiuated by means of zinc and dilute sulphuric acid, gave only 
glutaconic acid. The authors consider that the oB-dibromoglutaric 
acid obtained is the trans-form. 

When ethyl <dutaconate was brominated, even witn the utmost 
precautions, there was always souie hydrogen bromide formed. 
The ester obtained was not pure, but was in all probability the 
afl-dibronioglutaratc. When debromiuated, the only product it 
yielded was glutaconic acid. w - G - 


Relations between the Configuration, and the Optical 
Rotatory Power of some Derivatives of Acids of the Sugar 
Group. (Mu.e) Tii. W. J. van Mart.* (lice. Irao.clum, 1920, 

39 549—572). With the view of seeing whether Hudsons rule 

(A.' 1917, i, 318), as to the relationship between the direction of 
rotation and the configuration of the plicnylhydrazides of the mono- 
basic acids of the sugar groups, is applicable to other derivatives of sue 
acids, the author has prepared a number of derivatives described 
below. 

^-Gluconic acid 



^ d-Mannnnic acid gives a hydrazide, m. p. HU 0 , Hi? 39° (m 
water! foli* -3ej-S° (in pyridine), yielding a bauylldene dcn\u , 
r [.]!* - 8-OMin pyridine), and . p ,netlwxpbenzyUm 

derivative in. p. 191°, Mi? - 18-8’ (in pyridine) ; a \>-bromopfoj y 
hydrazide, m. p. 225°, [«tf - 7-3° (in water), [«]? -UV (« PJ" “ ] ’ 
a p-tolylhydrazide, m.I >. 208°, MS - KhO' (in r ™ L ’lr (in' water), 
pyridine) ; an o-tolylhydrazult, in. p. 208 , ‘ ‘ V ,,.. 0 

fa]),* - 28-6° (in pyridine), a mtolylhydr azide, in. p. -H > l Jo 
(in ’water), [a]!? - 2 h7° (in pyridine). 40 .p> (in 

d-Galac tonic acnl gives a hydrazide, m. p. < - > .| cl .j va .tive, 

water), [«]!?. +311° (in pyridine), yielding a Wg x J en zylidem 
m. p. 193°, Hir +63-1° (m pyridine), and a p-w(A^/J ; 
derivative, m. p. 191°, [.]S +67V (m pynd me) . « P ^ . 
hydrazide, m. p. 125°, Ml? + 2‘5° (in water), [a]„ - 30 (>“ P? 
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210 c , 

(in 


ap -tohjlhjdrazide, m. p. 212°, [«]• +2-9° (in water), M» -13-5“ fi„ 
pyridine); an o-tolylhydrazide, m. p. 191° [„]]« + 1 q-oo z in wate U 
[“]!' _ 8'6° (in pyridine); a m-tolylhydrazide, m. p. 174° r a l 13 +0-8“ 
(in water) [a]|( -15'8° (in pyridine); an anilide, m. p. 21 
[a]|» +62*6 (in water); a p -toluulide, m. p. 224° f a l u: +79.90 
water); an o-toluMde m p. 204“, [.]" +49-9° wa * r) 

m-tolmdide, m. p. 212°, [«][« +63-3° (in water). 

i-Gulonicacid gives a hydrazide, a syrup, [„]« + 4 -3‘ (in water), 
yielding a bmzyhdene derivative, m. p. 173°, [„]” -112° (in pyridine 

and a p-methoxybenzylidene derivative, m. p. I7fi 7 77^. rM, _ 

(in pyridine) a p-bronwphenylhydrazide, and a p -tohjlhydrazide, 
neither of which could be obtained pure. 

i-Idonic acid gives a hydraztde, a syrup, [,.]■], -‘>1-8° (; n water \ 
yielding a benzyhdene derivative, m. p.'l53°; and a v-tolylliydrazide 
which was not obtained pure. 

isoSaccharic acid gives a hydraztde, a syrup, [„]]) _ ] pgn (; n rater i 
yielding a benzylide.m derivative, m. p. 147°, - 48-2° (in pyridine) 

and a p-ni ethoxybmzylidene derivative, m. p. 133° [,]» 36-2° (in 

pyridine), ’ ’ ' 

(-Arabonic acid gives a hydrazide, m. p. 138°, [,)» +52-6° (in 
water), [o], 1 , 4 +61 -8’ (in pyridine), yielding a benzylideve derivative, 
m. p. [ttjij +bl*3°(in pyridine), and a y-methoxybenzylidene 
derivative, m. p. 208“ [«]); +8I-7 3 (in pyridine); a p-bromophenyl- 
hydrazide, 111. p. 204° (decomp.), [«]]; +2-4' (in water), («]» -19-0° 
(in pyridine) ; a y-tohjlhydrazidc, in. p. 216°, [„]■’, +4 08° (in water), 

■ 26'6“ 



ill. p. 204“, [ojj? +68-1“ (in water): a \i-toluidide,' m. p. 

“ill +08'2° (in water) ; an o-tcdmdidr, m. p. 172°, [„]■( + 56-5° (in 
rater), and a m -toluidide, m. p. lSiV, [a'V. + G77° (in water). 

d-Ribonic acid gives a hydrazide, m.p) 150°, [«)’,? + 27*5° (in water) 
nekling a benzylidene derivative, m. p. 138—142°, and a p-iromo- 
Mniilltydrazidr, nr. p. 1G9°, r,.!' 5 +3 8° (in water), ral',) +14'0°(in 
ijndine), ' ' ' 

i-Xylonic acid gives a hydrazide, a syrup, + 3 4 -5° (in water), 
I’lekling a benzylidene derivative, in. p. "153 — 155'’. 

li-Lyxnnic acid gives a hydrazide, in. p. 18S°, fu]); _ 3-fi° (in water), 
™<jli yields a benzylidene derivative, m. p. 170'-‘((leconip.). 

ip results indicate that Hudson's law (Ire, cii.) holds equally for 
P ijdrazides, p-bromnphenylhvdraziries, 0-. m , and p-tolylhydrazides, 
inndes, anilides, and 0 , to-, and j>-tnluidides, the rule lioiiig applicable 
■nr aqueous solutions, hut not fur solutions in pyridine. The intro- 
uctioii of a phenyl or tolyl radicle into the amide group results in 
■olidn' er fk le r ' st1 , in t * ,e rotatory power. Of the three isomeric 
Ae least S ' ' " ^ &ra ' nval ° ;l ^’L v l |as the greatest rotation and the ortho 

Usually the p-methoxyhenzylidene derivatives had a higher 
aiy power than the corresponding benzylidene derivatives. 

W. G. 
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Ring Closure with Polycarboxylic Acids. I. The Di- 
anhydride o! Ethanetetracarboxylic Acid. Ernst Philippi 

and J ulie Hanusch (Ber., 1920, 53, [/}], 1300 — 1301). — Ethan*- 

COCH’CO 

tetracarbo ryiic anhydride, 0<Cqq CH'CCK^’ ccdouldes9 needles, 

which become discoloured at about 150° and decompose without 
melting at. a higher temperature, is prepared by the action of 
warm acelic anhydride on ethanetetracarboxylic acid; the latter 
substance is re-formed by the action of water on the anhydride. 

H. W. 


* 

Improved Catalyst for the Manufacture of Acetaldehyde 
from Acetylene as the Primary Material, and Process for 
the Regeneration of the Catalyst. Kocikte drs Acierirs ei 

Forces be Firminy (Brit. Pat. 124194).— An improved catalyst 
for the hydration of acetylene consists of a solution of sulphuric 
acid containing mercury, ferric, and vanadium salts, which, after 
becoming exhausted, can be regenerated by electrolytic oxidation 
either intermittently or continuously, using a cell with a magnetite 
or platinum anode and a current density of 3 — 5 amperes per sq. 
dcm., the temperature being maintained at. 30 — 40°. By way of 
example, the catalyst may consist of 10 20% sulphuric acid con- 

taining in solution 2% of mercury, 0-3— 05% of iron, and 
0'02o— 0'1% of vanadium, the metals being present as sulphate, 
The optimum temperature of the bath for the conversion of 
acetylene into acetaldehyde is about 65°. O. F. M. 


The Alleged Inactivation of d Mannitol. Masta Ehrlich 

(Biarhem. €e>terh., 1920. 103, 312- 315). — The author confirms 
Grain's observation that by dissolving the alkaline earth salts in 
a mannitol solution, a product is obtained which shows no rotation. 
Unlike Griin. however, she finds that when the strontium nitrate- 
mannitol solution is precipitated with acetone, as described bv 
Griin, the mannitol thus obtained is identical with the active 
mannitol originally nsed. The mannitol is therefore not inactivate! 
by this treatment, as is alleged by Griin. S. S. 2. 

Glucosan. Amp. Pictet and Pikrrr Castan ( Com.pt . rend., 1920, 
171, 243—245). — Gelis obtained a brown, amorphous substance, 
which he named glucosan. by heating dextrose at 170° (compare 
ibid., 1SG0, 51. 331). This compound can be obtained in a pure 
crystalline state if the dextrose is heated at 150 — 155° under a 
pressure of 15 mm. So obtained, it has m. p. 108— i09 , is™, 
deliquescent, and has [a] n+ G9-8° in water It reduces Fehtog 
solution, and when boiled with water gives dextrose again- 
dissolved in methyl alcohol saturated with ammonia, it g 
crystalline compound, which 19 not glucosamine or wog nc ^ 
When dissolved in methyl alcohol saturated with 
it gives a methyl ghicoside. It yields ztnbenzoyl d «watiTO 
a crystalline bisulphite compound. When dissolved ^ ^ 
alcohol and mixed with a solution of sodium me - ^ 

same solvent, it gives a white sodmm derivative, 
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decomposed by dilute sulphurio acid, ultimately gives a methyl 
glucose. From its general behaviour the authors assign to 

glucosan the constitution 

8 ^CH-0-CH-CH(0H)-CH 2 -0H 

W. G. 

Sedoheptose, a New Sugar from Sedum Spectabile. II 

F. B. La Forgjj (./. Biol. Chan., 1920, 42, 367—374. Compare 
A., 1917, i, 444). — a-Sedoheptitol on oxidation with nitric acid 
gives pentahydroxypimelic acid. Of the ten theoretically possible 
heptitols, six are, optically active, 
and of these six, five are known. 
a-Sedoheptitol does not correspond 
with any of these five, and its con- 
stitution must therefore lie given by 
the annexed formula. In the same 
way, considering the properties of 
inactive B- c edobeptitol and the con- 
stitution of the four possible inactive heptitols, of which only one 
is known, and since the a- and j8-sedoheptitols diller onlv in having 
the position of one hydroxyl group reversed, there are only two 
possible configurations for ail a-ketoheptose which will give such 


H 

H, H H H H 0 H, 
C-C-C— 6— C— C— 0 

6 6 6 6 6 h o 

H H H H H H 


H 2 H H H H 0 H 2 
C-C—C—C—C—C—C 
6 6 6 6 6 6 
H H H H H H 

(I.) 


H 

H 2 0 H II H 0 H, 
C—C—C—C—C—C—C 
6 6 6 6 6 6 

H H H H H 

(II) 


heptitols, namely, formula; I and II. At present, it is not possible 
to distinguish between these two formula;. W. G. 

Volemitol. F. B. La Forc.ii (J. Biol Chcm,. 1920, 42, 375—376). 
—a-Sedoheptitol gives an acetal, in. p. 191—194°, which is identical 
with that from the natural heptitol, volemitol, and it is now 
shown that these two heptitols are identical. The m. p. for tri- 
benzylirlencvolemitol given by Bougault and Allard (A., 1903, 
i, 62) is erroneous. \y q 


Optical Properties ol a Series of Heptitols. Edhar T. 

Iherrv (J. Biol. Chem., 1920. 42. 377 — 3S2).- -The following are 
the refractive indices and densities of the eight known heptitols: 


• Mannohcptitol 1-538 

S-Mannoheptitol 1.533 

s-Glucoheptitol 1-548 

0-GIucoheptitol 1-542 

a-Sedoheptitol 1-550 

B-Sedoheptitol 1.5114 

“-Guloheptitol 1 .554 

8 Gnloheptitol 1-585 


its. 

lly 

D. 

] • 54.1 

1-540 

1-485 

y 

1 545 

1-470 

1-550 

1-558 

1-520 

1-550 

1-552 

1-510 

1-555 

1-5(52 

1-520 

1-570 

1-584 

1-590 

1-500 

1-570 

1-560 

1-570 

1-586 

1-585 

W. G 
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The Acidic and Basic Properties of Different Compounds. 

II. I. Waterman and J. Groot ( Rec, . trav. chim., 1920, 39, 
573 — 577). — In continuation of previous work ( Prac . K. Altai, 
IVetensch. Amsterdam, 1920, January), it is shown that the three 
cresols and a- and m-eresotic acids do not influence the hydrolysis 
of sucrose by hydrochloric acid, but that they all considerably 
retard the decomposition of dextrose by dilute aqueous sodium 
hydroxide. W. G. 

Physicochemical Investigations of the Diastatic Inversion 
of Sucrose. Aijorke Chaudun (Ann. chim., 1920, [ix], 13, 
301_349)._A more detailed account of work already published 
(compare A., 1918. i, 414; ii. 357; 1919. ii, 327; this vol., ii, 24). 

W. g: 


Humic Acid. F. Fucns (Chcm. Zcit., 1920, 44, 551).— Humic 
acid prepared from peat by the action of alkalis was found to be 
a true acid, and not a colloidal substance. It formed only simple 
salts, had a molecular weight of about 680, and contained 57'4% C, 
4'6% H. and las than I'd. of X and S. The salts of calcium, 
barium, magnesium, aluminium, copper, and iron were prepared. 
The silver salt was of variable composition (5 to 50% of silver). 
The humic acid was precipitated by both inorganic and organic 
acids. As stated bv Albert (A.. 1909. ii. 446), it dissolved as 
lithium humate when treated with lithium phosphate, which was 
decomposed in the reaction into the monohydrogen phosphate and 
hydroxide. Alkali humates are precipitated by sodium chloride 
solution, with the exception of a small residue, which can onlv be 
precipitated bv acids, and when dried is soluble in sodium 
carbonate solution, whereas the portion precipitated by sodium 
chloride is much darker in colour, and when dried does not dis- 
solve in sodium carbonate solution. On treating humic acid with 
sodium sulphide or sulphite, it yields a soluble sulphite compound, 
which reacts with aniline and other organic bases. 1 . A. M. 


New Derivatives of /%,-Dibromo-a-aminopropane and a 
New Base, C 3 H 3 N. TXm. AimamiALniN and Max Paquin (Ber, 
1920, 53. !7ij. 1125- 1113).— A series of products is described 
which originates in the spontaneous decomposition of solutions of 
f3y-dibronio-a-aininopropano in ether. In general, the constitution 
of the substances has not been elucidated definitely, but a pre- 


liminary account is now given. 

When a solution ot )3y dibromo-u-aminopropane in dry ether is 
allowed to remain at slightly elevated temperature for «o 
four days, well-defined, prismatic crystals of the suDstance, 
C,H,,NBr„I!Br, in. p. 161°, separate. The success of the expe 
ment depends largely on the drvncss of the ether. ?inc ,. 
presence of traces of 'moist lire causes the separation ot * 5 j 
amorphous sub. tan re (sec later), which is only separa ec ) vi c ' a 
difficulty From the hvdronroinide. The latter is o a.n 
purer condition, m. p. 170% from the hydrobromide of the 
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^NBr, (see later), and is probably identical with tile compound 
obtained m a similar manner by Paal from 0-bromoalMamme 
The free 6«se CaH s NBr 2) could not. be isolated in the pure con- 
Lon, since it » not volatile without decomposition/ but Z 
following sate are described: mtrate, pearly leaflets m „ 7fi° 
(incipient decomp.); sulphate, (C 3 II..NBr,),H,,SO. ' crystalline 
powder m. p m; (incipient deeoVp.); /o^Carly^t 
m. p. lOo (slight decomp.); oxalate, C.ILNBr, H C O m n 
U3° (decomp.); picrate, yellow needles, m p ^69°’ (slight 
decomp.). The base appears to be a secondary amine; it does not 
give the earbylamme reaction or yield a precipitate with meta- 
phosphoric acid. It gives a benzoyl derivative m p 130° a 
bcnzenemlphonpl compound, m. p. 85°, a monomethyl derivative 
[hjdrobromulc .slender needles, m. p. 188° (dccomp.)l and a 
compound, C I0 H ; NBr.,S 4 , m. p. 161° (incipient decomp.), with 
carbon disulphide. The constitution HCO^^CHBr 


" v NH^' _ ' xl ^ r 13 su g‘ 
gested for the base. It readily reacts with hydrogen in alcoholic 
solution in the presence of colloidal palladium, yielding the pure 
hydrobromide, C ? H 3 XBr,HBr. but the fate of the remainder of 
the molecule could not be established. 

The yellow, amorphous substance, (C-HXBr), (see above) 

lj± na ? l .,± U V 75 ° a ’n Sl0W 'v ,neU "' a,K >' decomposes between 
2o ° a “ ( ,“ 60 ; ;t •? oxidised 'oy bromine, without, how- 

ever, yielding a product which is itself isolable in the pure state 
or yields pure salts. r 

An ethereal solution of the base. CJI.XBr., loses bromine when 
treated with sodittm, and yields the l„<c. CJhX, which cannot be 
distilled without decomposition. Its salts with inorganic acids are 
extremely hygroscopic, whilst the compounds with organic acids are 
we!I 'WiMd- It yields, however.' an oxalate, 
IjHjN.IU.O,, m. p. 12i°, a picrate. needles, m. p. Hl° (incipient 
decomp^), and a compound with mandelic acid. C ]0 H-O 3 N m p 
1-4 . Its close relationship to the parent base is proved by the 
conversion of its oxalate by bromine into the oxalate 

T , C 3 IT,XHi„!b('. > 0 4 . 

, constitution of the base is somewhat uncertain, since it does 
rot give the reactions characteristic of secondary or tertiary 

armies, hut the formula CIT<^>C1T appears most probable. 

Although highly unsaturated, neither the base itself nor its salts 
ran he hydrogenated in the presence of platinum or palladium 
inder widely varied conditions*. 

Malogenation of the hydrobromide of the base. Ojh-NBr.,, can 
y effected with alcoholic sodium elhoxide or with "silver 

remain^ acit *’ ^ ut “ l caso a monobronio- derivative 

\\] been further investigated. 

remain 11 - et *i! real solutlons ot dibromoaminopropane are allowed to 
€mam 111 th « presence of acetone, the 


a a* 
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m. p. 198° (decamp.), and C 9 H B NBr 2 ,HBr, m. p. 168° (deoamp.), 
are obtained. The former is reconverted into the hydrobromide, 
CjHjNBr.i.HBr, when the ethereal solution of the liberated base is 
treated with bromine or simply preserved, or when the aqueous 
solution of the salt is acted on by excess of bromine. The 
formate, C 3 H»:C 3 H 3 NBr 2 ,H-CO„H, has m. p. 167° (decomp.). The 
hydrobromide of the base, CjTIgNBr.,, can be converted into an 
oxalate, C 9 H s NBr 2 ,H 2 C 2 0 4 , m, p. 116° (decomp.), and a nitrate, 
m. p. 105° (incipient decomp.). The hydrobromide cannot be con- 
verted by oxidative degradation into the substance, C 3 H 3 NBr 2 ,HBr, 
nor can it be obtained from the latter or from C 6 H 5 NBr 2 ,HBr by 
the action of acetone. An ethereal solution of the free base 
deposits crystals of the hydrobromide in the course of a few days. 
The base may be dehalogenated by the action of sodium on its 
ethereal solui ion, but the corresponding bromine-free compound 
is decomposed with extraordinary readiness on exposure to air; it 
gives characteristic compounds with mercuric chloride, decomposing 
without melting at 100°, with picric acid, darkening at 150°, but 
not melting below 250°, and with salicylic acid, not melting 
below 350°. H. W. 


Optically Active Iridium Compounds. A. Wmnek and 

At.. P. Smirnoff (Heir. Chim. Acta, 1920, 3, 472 — 486). — The 
authors have prepared compounds belonging to two new complex 
iridium series, and have succeeded in resolving them into their 
optically active components, confirmation being obtained oi 
Delepiue’s proof that co-ordinated saturated iridium complexes 
possess. an octahedral spacial configuration (A., 1914, i, 1048). The 
action of ethvlenediamine on hexahalogenated compounds of 
quadrivalent iridium yields only dark, uncrystallisable syrups, but 
from ethvlenediamine and complexes containing either several 
intro-groups or ammonia united to a tervalent iridium atom, com- 
plexes containing two or three molecules of the diamine are readily 
obtained. The Jalts thus prepared belong to the dinitrodiethylene- 
diamineiridium and the tricthylenediamineiridium series, and are 
colourless and highlv stable, those of the former series being soluble 
only slightiv, and those of the latter about ten times as soluble. 
The nitro groups of the first series are so firmly united to the 
metallic atom that it is necessary to heat the compounds for some 
hours with concentrated sulphuric acid befqne nitrous acid is sp it 
otf; with concentrated sulphuric acid and diphenylamine, the sal s 
'of this series give, not the ordinary blue, but a bright red color- 
ation which is produced by the sulphuric acid alone. The new 
series closely resemble, an.l give the same precipitation reactions 
as, the ilinitrotetrammineiridium scries (compare Werner an 
de Vries A 1909, ii, 151) and the hexammineiridium senes (co - 
pare Palmaer, A., 1896, ii, 179). Although two dimtro-senes are 
possible theoretically, only one has been obtained, ail . 
a-camphorsulphonates are separable into their optica y 
components, the compounds are of the cis- or 1 : 2 -dimtioi ic y 
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diamineiridium series; this separation is readily effected with the 
help of mtrocainphor. The rotatory power of the triethylene- 
diamme senes is greater than that of the dinitro-series and of 
about the same order of magnitude as those of the analogous 
rhodium, and platinum compounds (compare Werner A. 1912 
i, 418). In the visible part of the spectrum both series exhibit 
normal rotatory dispersion. 

The two series of compounds were prepared by tho action of 
ethylenediamine mouohydrate on sodium dichlorotetranitroiridate 
in a sealed tube at 170°, and were separated as iodides. 

Salts of the racemio dinitrodiethylenediamineiridium series, 
l;2-[(N0 2 ) 2 Iren 2 ]X, the iodide , bromide , nitrate, perchlorate , and 
i.(a-bromo)-*-camphonvlphowte, 1 : 2-[(NO,)„Ireii,W-C 10 H u O,KrS 

were prepared. 

Salts of the d-dinitrodiethylencdiamineiridium series: d-camphor- 
sidpkonatc, d-[(NO ? ) 2 Ir en 2 ],d-C 10 H 15 O t .S ; bromide , colourless, shining 
polybedra, [a] c + 17'2°, [a],, + 26°, [a] K + 10° ; perchlorate, white, crystal- 
line powder, [«],.+ 16-4°, [a]„ + 21-8°, [a] K + 38-4°; nitrate, flat, shining 
needles, [a], + 18°, [a]i> + 27 - 2°, [o] E + 41'2°. 

Salts of the Minitrodicthylenediamineiridium series : 1 -camphor- 
sulphonatc, i-[(NOj) s Ir en o ],/-C I0 H, 5 O 4 S; bromide, [ a l. -17-6°, 
[»]» - 26°, [a]u - 40° ; perchlorate. , [a],. - 16-8% [„]„ - 25-6°, f a l. - 39-2° ; 
nitrate, [«] c - 17 - 6°, [o]„ - 26-8°, [al E - 41-6°. 

Salts of the racemic triethylenediamitieiridium series, [Trim IX- : 
bromide ( + 3H t O), nitrate, and perchlorate. ' ’ 

Salts of the d-triethyleuediamineiridium series: iodide, [a 1 . +30° 
[a]„+42°, [o] t; + 56° ; nitrate, [«],. +41-2°, [a]„ +5T-2 3 , faV+75-2 0 ’ 
■perchlorate, [«],! + 34-5°, [a]„ +48-0°, [a] K +64°. 



Attempts to Prepare Derivatives of Dianiinoacetylene. 

Pavl Rfcati (ltelv. Cliim. Acta, 1920, 3 , 559—572! Compare A., 
1917, 1 , 22).— With the object of obtaining derivatives of diamines 
acetylene, those methods of decomposition which usually yield 
amines with one carbon atom less than the original compounds 
lave been applied to acetylenedicarboxylic. dibromomaleic, and 
mbromofumarie acids. The only method giving promising results 
'I ™.’ 0 which the hydrazide and azide form intermediate steps; 

h dibromomaleic acid hydrazine forms a closed ring hydrazide, 
Wh dibromofumaric acid degradation occurs in the desired 
unction, but has not as yet been carried sufficiently far. Unlike 
tminazole itself, tribromoiminazole yields no ethylene derivative, 
'hloride*' * benzoyl compound when treated with benzoyl 

afpt!f a *' S j are ,S* ven . f° r obtaining large quantities of bromine-free 
1 , 7 - : 1 ; [ ') l r b° x I' 1 1 c acid by Baudrowski’s method (this Journ., 

1®! 759 ’ll98) >mpare Miohie1, A > 1893 ' ’■ 144 i von Ilacycr. A., 


a a* 2 
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Treatment of dibromomaleic acid in pyridine solution with zi„ c 
dust vields in the hot, resinified products, and m the cold only the 
SX salt of the acid, e,H,0,Br„(' XH,. m. P . 120° '<*£»>); 
no indications of the existence of a normal salt were obtained 
Ethyl acetylenedicarboxylate, prepared by estenhcatimi of the 
acid, forms crystals, m. p 1-2°, D? (M«d) l. 0690 ' When Pi- 
llared bv reducing ethyl dibromomaleate with zinc dust, the ester 
is accompanied bv a considerable proportion of resinous matter 
which cannot he distilled (compare Michael, lo c «'■)■ . 

The action of hydroxylamine on ethyl acetylenedicarboxylate in 
presence of sodium ethoxide vields the crystalline, hygroscopic 
1 Hum salt , NOH:C(ONa)-CiC-CO ; Na or l^f'bly 
CO Na-C(NH-01IV.CH-C0.,Na -- CO.,ha-f (,NOH) UVUXNs, 
which forms an alkaline, aqueous solution, decolorises perman- 
ganate instantaneously, explodes slightly when heated, and with 
ferric chloride gives the deep violet coloration or precipitate char- 
acteristic for hydroxamic acids. Benzoylation by the Schotten- 
Baumann method gave small proportions of a crystalline con- 
pound, which was not examined further. When liberated by the 
action of dilute acid, the hydroxamic acid itself undergoes 

Chloro f nm a'rie chloride. COCI-CCKCIl-COOl (compare Perkin, 
T 1^ G B 53 696' and Hartmann, tins vol.. 1 , boo), pre- 

pared by the action of phosphorus pentachloride on acetylene 
dicarboxylic acid, has I). p. -~^ c -0 mm. 

Dihromofumarir ililiinhazi'le, 

XH.-XH-CO-CBrICKr-CO-MI-Ml,. 
nrenared from dibroinofmnaric chloride and hydrazine hydrate, 
forms crystals decomposing at at, out lo t 0 . !n this prepara ion 
most of 'the material is converted into a brown powder, which 

carbonises at a high temperature, . . . , , 

mnmohmnt S,r.i,U. X ;l -CO-CBr:CBrCO-N 3 , obtained by 
treating the dihvdrazide with nitrous and. forms a white powder 
and in "the drv state explodes violently when gently rubbed. IV 
heated with alcohol it vields nitrogen and a crystalline compoun 
which is evidently diamidodibromoethylene carbamate, and 
he investigated. CB[ . :N 

2 :4 :5 Tribromo-\bcn:<>ybjblor<ilini'. forms st0Ut 

crystals, m. p 101 — 102°. ^ 

Dipeptide of Aspartic Acid and Function of Asparagtoe 

in Plants. C. Kavrsn-a and fi. Bosinkm.i (Gazzctla \ U ' 

i, 281 — 288 ; .If ti It. A'-nirf. I. mm. 1920, fvj, 29 . ^t. - 8 - Hd( 

When boiled, aqueous solutions of asparagine yirfd ^ 

of aspartic acid, together with a little aspartic - ^ 

latter nor its ammonium salts give the f un(fan] entai 

conditions (compare this vnl.. l. l>0. lot. ■' )■ generally® 

function of asparagine and of amides of ami polypeptides 

plants appears to be to render possible the synthesis P 71 
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and hence that of proteins; the results of the experiments with 
aspartic acid indicate that direct formation of proteins from the 
simple amino-acids does not occur. 

Since the dipeptide obtained by the authors is formed only from 
asparagine, to which Piutti ascribes the structure of /3-asnarasrine 
(A., 1889, 383), its structure is probably ' 

COoH-CH 2 -CH(CO,H)-i\ T H-CO-Cir,-CTT(NH,)-CO,II, 

whereas Fischer and Koenigs' dipeptide (A., 1007,1, 486) is prob- 
ably the a-isomeride of the formula, ; 1 

C0 2 H-CHj-CH(C0.,H)-KH-C0-CII(NH.,)-CII 2 -C0,H. 

T. H. P. 


Trichloroacetimmo-methyl and -ethyl Ethers. Wilhelm 

Steinkopf and Rudolf Semmic, (Her., 1920, 53. [R], 1149— 1152). 
— The conversion of nitriles into imino-etliers has been supposed by 
Houben (A,, 1913, i, 958) to occur in accordance with the scheme 
Muon 

R-CIN+HC1 R-CCKNH — >IKl(O.Me):NH I- HC1. Although 
generally agreeing v\ith this view, the authors do not consider it 
applicable to the special case of trichloroacetonitrile, which is con- 
verted by methyl alcohol in the absence of hydrogen chloride into 
trichloroacet i miuome t hy 1 ether ami in the presence of the acid 
into trichloroacetamidc (compare Steinkopf, A., 1907, i, 488). Fur- 
ther examination of the action shows that catalytic influences 
play a most important part, and. of these, the presence of tri- 
ihloroaeetamide in the nitrile and of acetone in the methyl alcohol 
appears to be tho most important ; with pure materials, the presence 
of hydrogen chloride greatly diminishes the rate of reaction. Simi- 
larly. pure ethyl alcohol does not react with nitrile containing 
amide, but action may be caused to occur both with pure and con- 
taminated nitrile if a few drops of acetone are added. Triehlm-n- 
rndminoelhiil ether, CCL-CiOEulX ff. j 5 a highly unstable sub- 
stance, I). p. 74 79°/ 35 mm., which could not lie' isolated in the 
pure state. -r, w 


Mercuric Oxycyanide. A. . 1 . , Tones (Duma. ,T, 1 9^0 105 
8/ -89).-This compound may be prepared by grinding together 
10 grams of mercuric cyanide. 30 grams of veilow mercuric oxide. 
?"'! lo . f- p - , ot ' vator for fifteen minutes ; 0-.5 <•.,• n f 20" sodium 
tW 1S } h r" an<1 tl:r ^'rring continued with 

• ‘‘ cldlt,on of further small quantities of water. After about 

AhTJlT'rt m “ S '* ' V ’"’ - (ln pc ' of ''-Mer. rendered 

J, , t ac< ’ t ' e ''‘'O' 1 ' " s,n ? l'lienolplifhalem as indicator 
i added o 700 c.c. of boiling water containing 20 crams ofW 

llrte filtered ' 1° f fo,,llion is almost com- 

» f0 S ed - T,,P crvs,als " r4 ‘ ''-ashed with 

more concent y rolcl "- al( ' r - a »d ,lr ’<’d over sulphuric arid. With 
concentrated solutions than mentioned ' 


above, separated 

- <■!■- on in decompose, a 

« during the preparation of the compound. W. P. S. 


ervstak (i ' nan meiitionea shove, separated 

^0«ArlteTv nU,, ‘ "" ,n ''rrompnse, ami explosion 
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The Preparation of Trimethylarsine and Trimethylarsine 

Selenide. R. R- Renshaw and Q. E. Holm (J. Amer. Criem. Soc„ 

igoQ 42' 1468 1471). — For the preparation of trimethylarsine 

two methods were examined. In the first case arsenic trichloride 
or tribromide was allowed to act on magnesium methyl iodide in 
ethereal solution, the whole being cooled in ice. By this method 
apparently at least one other volatile compound, in addition to 
trimethylarsine, having a stronger and more penetrating odour, 
was produced. The second method was by the action of arsenic 
trichloride on zinc methyl in ethereal solution. Owing to the diffi- 
culty of separating the ether and the resulting trimethylarsine, it 
was found advisable to replace the ether by xylene, and then satis- 
factory yields of pure trimethylarsine, b. p. 51'9 -52 /736 mm., 
1)22 1*124, were obtained. 

When finelv powdered selenium was added to the crude ethereal 
solution of trimethylarsine prepared by the first method, trimef/,,,/. 
nrs i, le telenhh, AsMe.Se. was ohtained. It is very unstable 111 air, 
giving otT an odour similar to that of trimethylarsine. W. G. 


Process for the Preparation of Arsine Derivatives. 

:\ndrf Job and Henri Gl-inot (Brit. Pat. 144806).— The nitriles 
of the general formula R.AsCN, where R is a fatty or aromatic 
group are converted into amides and acids of the type 
AsRcCO-XH, and AsR.-CO.H by the general methods for tie 
hydration of nitriles. For example, cacodyl cyanide is converted 
into dimethyiarsinoformic acid by boiling it with about three times 
its weight of .ill'V, sulphuric acid for twelve hours. The acid is iso- 
lated through its calcium or barium salt and crystallised from 
acetone ancf alcohol. 1 (iphenylarsinoformic acid is similarly ob- 
tained from diphenvlarsine cyanide, or the amide may be first 
prepared by treating the cyanide in alkaline solution with the 
theoretical quantity of hydrogen peroxide, and he converted into 
the acid bv subsequent treatment with nitrous acid. Biphenyl- 
"rsinoformie acid is much less soluble in water than the dunethy 
compound. It reddens blue litmus, and forms salts, the majority 
of which are very soluble in water. G. r. 


The Preparation of Zinc Methyl. R. R. R™ ■*» *»> 

C F, Ors-enhw (J. .1 »i<t. Chem. Snr., 1920, 42, 14(. Ril) 

For 'the preparation of a suitable zinc-copper couple it 
mended to mix nine parts of zinc powder passing a 3Gmesh^ 
with one part of copper precipitated from solution y n ^ 
heat the mixture gradually in a current of hydrogen m a con ^ 
tion tube, the tube being rotated rapidly, until the z ‘ ; hrf 

a yellow colour and then forms into little pellet* of a jn 

lead colour. The heating is then stopped the t for the 

hydrogen and used. Methyl acetate is used “ 1 1 £*$£«** of 
preparation of zinc methyl, 1 c.c. being added to IWJ ^ 

methyl iodide More it is run on to the zinc-copper »-pK ^ 

mixture is left overnight and then heated at C 
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densation being complete in about seven hours. It is noted that at 
ordinary temperatures zinc methyl iodide dissociates to give enough 
zinc methyl to cause the vapour above to inflame spontaneously 
when exposed to the air, W G ^ 

The Energy Content o! Polymethylene Rings. Walter 
HCckel (, Ber ., 1920, 53, [JJ], 1277-1283).— The author has applied 
to polymethylene rings the considerations recently used by Faians 
and von Steiger in calculating the heats of combustion of aliphatic 
and aromatic hydrocarbons (this vol., ii, 354, 355). The heat of 
combustion of the methylene group in each ring is obtained by 
dividing the beat of combustion of the necessary compound by the 
number of carbon atoms contained in it, and the difference between 
these values and 158 Cal. (the value for the CH., group in a normal 
carbon chain) is a measure of the abnormal energy content of the 
rings. In this manner, the values 170, 168 5, 165 5, 159, and 158 
are obtained for the methylene group in ethylene, cyclopropane, 
cyclobutane, eyefopentane, and cyclohexane respectively. These 
results are in good accord with Baever's strain theory. Using the 
formula developed by Fajans (he. cit.), the energy of the C-C 
linking in the various rings is calculated to 126, 127-2. 130*1, 136'5, 
137'5, 138 5, and 139 in ethylene, cyclopropane, eye/obutane, cyclo- 
pentane, cyclohexane, cye/oheptano, and decahydronaphthalene 
respectively, the data being in agreement with ' Baever’s strain 
theory as far as the lower members are concerned. The values 
obtained for methylcydohutane, methylcy,7opentane. and n/e! ohep- 
tane, however, require further explanation. 

Much of the confusion which has existed with regard to the 
relative stability of different ring systems is due to inexact com- 
parison. Thus, for example, it has been shown by Bcrthelot that 
the union of bromine with cyclopropane is accompanied by the 
development of 9‘4 Cal more than the union of bromine with 
propylene, and the conclusion is drawn that the cyclopropane ring 
is the more unstable. Actually, the processes are not completely 
similar, since different types of bond are broken ; in the case of 
propylene, a double bond is opened (energy consumption, 1 26*5 
Cal), and the other passes into the normal linking (energy evolu- 
tion. 137 5 — 126 .5 = 11 Cal.), there being thus a total consumption 
oi 115-5 Cal With cyclopropane, the calculated values are: con- 
sumption, 127; evolution, 2(137-5 — 127 ) = 21. or a total consump- 
tion of 106 Cal. The difference, therefore, is 9 .5 Ca!.. which agrees 
excellently with Berthelots experimental figure. II. W. 

The Phenylpropinenes. R. Lespif.au and Caurr.u- (Comnt. 
ecw 1920. 171, 111 — 113). — By the action of benzyl chloride on 
monosodium aeetvlide. the principal product is the phenvl- 
propinene, CPh:CMe. If the met hot] of T.espicau anti Bourguel 
’> 520) is used, tymlibronmhydrin gives with magnesium 
p .eny] bromide S-brumo a phe!)>/l prnj><;lnu\ CTT ,T’lr('Br!OTT.„ 
P' -12 5°, b, p. 102°/17 mm., T>° 139, which when treated 
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with alcoholic potassium hydroxide at 110° gives the propinene 
mentioned above. It 0-bromo-a-phenylpropylene is brominated, it 
yields fifty-tribromn-aphcn pi propane, b. p. 175 — 176°/18 mm., 
which when reduced with sodium in alcohol gives a covipouiul. 
which with zinc in alcohol gives an acetylenic hydrocarbon, 
although the yields throughout arc very small. If rjH'dibromo- 
hydrin is brominated and the resulting tribromopropene, 

C II Ii r 1 C B r ■ C H.B r , 

is condense<l with magnesium phenyl bromide in excess, a con- 
siderable yield of y-phenj/l-V-projnnene, ClLPh'CiCH, b. p, 

70 71 0 /20 mm., is obtained, which gives silver and copper deriv- 

atives. The cuprous derivative when treated with excess of iodine 
gives Byy-tri-iailo-a-nheiiylpropi/leiie, CHoPh'CI.CIj, m. p, 
84 — 85°. w - G - 


Examination of Nitro compounds by means of Titanium 
Chloride and Sulphate. C. F. van Duin {lice. trav. chim., 1920, 

39, 57 g 585). — It is recommended to replace the titanium 

chloride by titanium sulphate in Knechts method for determining 
the nitro-nitrogeu in nitro compounds in the case of feebly 
substituted compounds . 

The author has successfully used titanous chloride for the partial 
reduction of s-trinitrobenzene, obtaining a 50,'n yield of dinitro- 
aniline. 

From a studv oi the reduction o! 2 : 3 : 4 : 6-tetramtroauilme ami 
of trinitromethylnitroaminophenol bv titanous chloride, it is argued 
that the structure of the nitro-group in position 3 is given by 
•XO.>. and not, by '0 - X0. ^ ■ G, 


The Action of the Grignard Reagent on Aromatic Nitro- 
compounds. Harry IIf.pworth (T.. 1920, 117, 1004—1012). 

Experiments on Halogenation. The Direct Displacement 
of Negative Groups by Halogen in the Aromatic Series. I. 
The Displacement of the Nitro-group by Bromine. Surendiu 

Nath Dhar <T.. 1920. 117. 993 -1901). 


The Replaceability of Halogens. I. Comparative Replace- 
ability of Chlorine, Bromine, and Iodine in the Halogeno- 
nitrobenzanes. Hartwh; Franzkn and Erich Bockiiackep. (*r, 
1920, 53, [/>], 117-1— 1179).- The data recorded with regard to 
the relative ca.-e of replacement of the halogens in aromatic com- 
pounds are somewhat eonilieting, and, as the observations were 
usually made for preparative purposes are insufficiently exact ™ 
allow any generalisations on the subject. A series of compa 
experiments with the halogenonitrohonzenes has thereto™ 
undertaken, the present observations dealing excl lusivel ‘ 
alcoholic solutions. In general, the substance {oil 31) >» » • 
with the na-e piperidine, diethylamine, ammonia, soi m" 1 , ' 

- (2.i. !/.!/}, and either preserved at 0° or at the ordinary 
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tT ™ lr h r t r ! it ll ‘ the 1 boilin g p° int of the solution or at 100° 
The course of the reaction is followed bv rmnrina i +■ 

after definite intervals of time, into water, adding 0 nitric' addTn 
««■?’ filtering from predated organic matter, and estimating 
the halogen and as silver haloid. The results that have been 
obtained may be summarised as follows. t„ the cases of the J , 
of diethylamine, piperidine and sodium ethoxide oTfhe 1-totuo 
S-nitrobenzenes and 1- -halopno-4-nitrobenaenes. iodine is least 
easily replaced, \\ith diethylamine and piperidine, bromine is 
more readily replaced than chlorine, but. whilst with sodium 

1 “revert 5 bJ ?i e .‘l* ° lse of "-'It'oronitral.enzene, 
he reverse holds with yeehloronitrobenzene. Reaction o 

l.halogeno-d:4-d,„,trobenze,ies with ammonia, piperidine, aniline 
and sodium elhox.de occurs least readily with the iodo-compounds ■ 
w.th ammonia and sodium ethoxide, chlorine is replaced more 
rapidly than bromine, whilst will, piperidine and aniline, bromine 
reacts more readily - than chlorine. There is no general parallelism 
between the strength of the base and its power of effecting replace- 
ment of halogens in the halngeoonitrohf nzencs in the tense that 
the stronger base reacts more rapidly than the weaker: the reverse 
can also be the case. 

Some New Derivatives of Mesitylene and d- Cumene 

Chmh.es Stanley Gibson (T , 1920, H 7 . 94 « - 957') 

Some Nitro derivatives of Naphthalene and Anthra- 
quinone. Sbresdra Nath Ijiiaii (T.. 1920, H 7 , 1001 1004 ) 

r »?, e j lu ?wf e , Series - n - Ar,ou Sieolit* (Dcr., 1920, 53, 
1232 'T “ 41 - Com l la, .' c 1 ' !li < ™l.. i, 27). — The condensation of 
liiorene with aromatic aldehydes has been further investigated. 
It IS found that L’ : 7-dibroinnfluorrnc reacts with unexpected ease 
with aromatic aldehydes, yielding products which are solid and 
characterised by marked ability to crystallise, so that they are 
very suitable tor the identification of the aldehydes Unfortu- 
11 , d °r ," ot a l>! >Mr P^'ile to extern! the reaction to 
aliphatic aklehydes or ketnnes. The colour of the substituted 
18 ’"’tformlv deeper than that nf the substances derived 
rom fluorene itself, but the haloehromie cnlnralirms with sulphuric 

2i,l" , 6 >T*' ar ° " ot characteristic. The following 

Wmiuttal compounds are described : thS'-iso „h'h„l,,Iuh‘ne, li- 
lt 'T' pae ye ow r- 1< S 1'9\ 9-p-f.riMMoJ.eme/- 

hJr n ye 0W " m!,cs - m - >’■ U! 'i 9 -m -w.lohnnvlutnu’- 
' y pl| o"-. microscopic needles, in. p. lO.Th 9 -p -imlohrn:,,]- 

^ yf,,ovv i/ at p- ^-^,^,,1. 

nce.nes with } m - P- ■- <>' dark red 

l " TW " ronex ' 101 Mccomp.il; V, 

CfZT P ‘ Cr "' e ’ , rC ' ! I 1 ' 121 ' M.Jnp); 9-f»r>7. 

a.yp.., nr dark red needles, m. p. 11(1 117° (deeomn.). 

f "■ 1M ° i8 conveniently prepared bv 

addition nf bromine to an ice .-old solution of fluorenc 
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in chloroform. The condensation products are prepared by adding 
the calculated amount of the aldehyde dissolved m alcohol (20 c.o.) 
to a boiling solution of sodium (0 5 gram) and dibromofluorene 
( 1'5 orams) in absolute alcohol (100 c.c.); the solution is rapidly 
heated to boiling, and subsequently preserved for a day, after 
which the product is separated;, a red substanoe .probably 

o . 9/ • 7 • 7 Ltetrabromo-o 8 -dibiphenylene-i"v-butadiene, is formed as 
by-product. The following products are described: 2-.7-dibrom 0 . 

9 -beiizyIi<leneflnorene, long, pale yellow rods, m. p. 98—99°; 
2 ■ 7 -dibromo-S o-methylhenzylidenefluorene, orang^yellow leaflets, 

' , i 4 i„l 490 . z-Uibromo-V-m-methylbenzylutenefluorene,, 

yellow prisms, m. p.’ 95-96°; 2 : 

fluorene, yellow, matted needles, m. p. 140-141°; 2 : Uhbrmo- 
9 -o-ethylbenzylideneflizorene, yellow prisms and leaflets, m. p. 


132—133°; 
m. p. 82-83 

yellow needles, m. 


atntnuurrm, i-' ' -- - : — : 

'-(liliromo-9-Tn-elhylbenzytidencfluorene, yellow rods, 
o ■ T-dibrnmo-S-p-hopropiilhenzt/IideneflHorait, 

yellow neea.es, m. p“ 116-117°; 2 :2' :7 -.V-tetrabromo -9 :9M* 

lhtlwh / luhn*d,tl»'>renr, slender, pale yellow needle which do not 

rn.lt iwrlow 080° • 2 : 7-dibromo-9 -p-aldehydobenzylulenefluorent, 

me in n °18 219°; 2:2' :7 :T-tetrabrmo- 

orange-yellow needles, in. p. zio -o , • . 

tenphthal V li<irnedi-9:y-fl»<>rnif. dark orange leaflets, which do 
Lt melt below 300°; •lil-dibrvmo-S-o-ehlorobenii/Metuftmrat, 
"na ’-y How needls and rods, in. p 163-169°; 2 :Uibro m o-^ 
chloroben z tfl id enrftuor'nr, pale yellow, microcrysUlline needles, 
„ iifi_n:°- ■> ■ ’i.dibrumo-9-v-chlorobemylzdenefiuorene, long, 

I ' ,. , n.Jtle. m n °11 212 °; 2:7-dibromo-Q-m-brmo- 

yellow, matted needles, m. p. > 

henvdidenefluornu, small, yellow needles, m. p ^ > 

9 • 7 v i/, ro «.'> 9 -i> 1 Wotr»sye/e«^»m-rHC, orange-yellow needles, 

" ■ ' ,,07 ojjgo ■ 9 . j_dihn>m»-9-o-mcthor!/hemi/hdenefluomit, 

oran’e-yeilow l'eaflek m. p. 154-155° ; 2 : 

bein'ilidene/iuorene, deep yellow needles m. Pt 18 -" ,J3 • 
9 ■ i-diJiromo-D-piprroiiyUdenrfluorrnf, yellow needles, m. p 
150 -160° • 0 ■ l-dihromo-S-o-’iitrohen’yhdenefluorrne, oraoge 

lo J iou , - ,ol—90°° - 2 : 7 -tlibromo-9-m-oifrobem^- 

yellow needles, m. p. -vn - u - > I 5 a_i 55 °- 2-Mi- 

powder, m. p. 19, - ■ oi,_ 213 0 after softening at 

y * 6 - 21 ? after' resoHdification) ; 2 : 

TJyUd^fll m slender deep ^ 

206—207°; 1 -. 7 -thhrom»%-furyhdcnrfluortne, long, D ree 

needles, m. p. 190— 191 - dibromofluorene in the 

o • 7 .ffih roinofhtoreneoralate (annexe 

ilia), shining, yellow needles, c ^ ora tion 
the substance gives 1 
with ferric chloride, and yields a 
derivative, canary-yellow rods 


Hr 


Br 


/V. /% 

J 1! j I 

HC-OO-COjEt 

152 — 153°. 


m, P- 

H. W. 
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^He^unmes U. A. Skita and H. Rolfes (Ber., 1920, 
63, [B], 1242—1255. Compare Skita and Berendt, this vol i 27) 
-1“ connexion with Skita’a process for the reduction of aromatic 
amines to cjiclohexylammes, the general behaviour of the latter 
class of substances has been more fully investigated. 

[With Karl Hils and Gustav Kirchhoff.1 — Ammonium di- 
C yd ohexyl dtthiocarbamaU, C 6 II u -NH-CS-S-NH,-C fi H„ m n 
160“ is readily prepared by the direct union of cycfohe’xylamine 
and carbon disulphide; it is converted by distillation with an 
aqueous solution of mercuric chloride into cyclo hexylthiocarbimide, 
b. p. 219 /J46 mm., which may also be obtained by the distillation 
of dteyaonexyUhiocarbamide, cubes, m. p. 180—181°, with glacial 
phosphoric acid. cyc/oHexylthioearbimide combines with ammonia 
to yield cydohexyUhiocurbamide, NH 2 -CS-NH-C,H, 1 m p 
!6i— * 162 °, with aniline to give yhenyl^dohtryUhwcarbamJe, 
m. p. 150- -151 , and with absolute alcohol at 100° to form cyclo- 
hxylthiov.reth.ane, m. p. 45 — 46°. J 

Uicyclohexylcarbamide, m. p. 229-230°, is obtained from cyclo- 
hexylanune and carbonyl chloride, and is converted by phosphoric 
oxide into cycl ohexylcarbimide, C c H u -N:C:0, b. p. 175°/750 mm.; 
the latter is transformed by ammonia, aniline, and ethyl alcohol 
into cyclo/(c,r ylcarbamide, m. p. 184°, phcnyhyAohexykarbamide 
colourless needles, m. p. 182°, and cyclohexylurctJujne, m. p. 57°. 

ci/c/oHexylamine is converted by methyl sulphate in warm 
ethereal solution into cyclo he.eylamine. methyl sulphate, m. p. 103°, 
and a basic portion, which, after purification through the acetyl 
derivative, b._p. 249°/740 mm., or the benzoyl derivative, needles, 
in. p. 76°, yields iV-methylri/c/ohexylamine, b. p. 147°, 'identical 
in all respects with the product obtained previously (foe. ril ) by 
the catalytic hydrogenation of metlivlaniline. It wa's further iden- 
tified by conversion into the piernte, m. p. 170°, and into nitroso- 
X-mtfhyl cyclo// try lam ine, yellow liquid, b. p. 121°/12 mm. (hydro- 
chloride, needles, m. p. 176°). .T-Dimethvhyc/ohexvlamine b p 
16o°, is prepared in 80% yield by the action of formic acid and 
formaldehyde on cyr/nhexylamine at 120°; the picrate has m. p. 
, 1 • Tlle 1,ase is converted by metliv! iodide into trlmetlu/lcydo- 
hxylummonium iodide, needles, m. p. 277°, which is transformed 
ty silver oxide into the corresponding hydro ride, which decomposes 
into tetrahydrobenzene, trimethylamine, an<l water when its aqueous 
soution ]s evaporated. When treated with liitrosvl chloride in 
co ethereal solution, .A -dimethyl 7/r/ohexvlamiiie undergoes a 
remarkable change, whereby .V-nitroRO-.V-iiiethy]f//f/oliexylamine is 
produced; the latter is reduced bv tin and hydrochloric acid to 
A-methyqi/c/ohexylamine A similar instance is presented by 
- -methyldiryc/ohexylamine, OIT^XMe-C. H,,. which with nitrosyl 
^ londe gives nitrnsodicyelohr.rylamine. C,.,II M -N(XO)-C, ; H„. m. p. 
hydrochlori” 'fj re< ^ 1,Ce< ^ to diryr/oJiexylamine by zinc and 

V '‘ ’jxlide reacts readily with rvr/ohexvlamine, giving .V-etlivl- 
°'exy amine, identical with the product obtained by tlie rata.- 
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lytic reduction of ethylaniline (hie. nt.) ; the benzoyl and acetyl 
derivatives have b. p.’s 201° and 25C°/740 mm. respectively, whilst 
the picrate, yellow crystals, and hydrochloride , have m. p. s 133° 
and 184° respectively. Xitvoso N ct lii/lc.yclohe.iyltmtine is ail oil, 
b p. 130°/12 mm. When treated with ethyl iodide and potassium 
hydroxide, (7/ffohexylamine is transformed into A'-diethylcyc/o- 

hexylamine, b. p. 193°. , , , , , , .... 

Acetanilide is but little attacked by hydrogen under conditions 
similar to those adopted for the reduction of aniline to cyc/ohexyl- 
amine; bv increasing the concentration of the catalyst and raising 
the temperature to 70—80°, it can be completely hydrogenated to 
acetylcycMhexylaniine. m. p. 107°. Under similar conditions, the 
isomeric acetotoluidides can be completely converted into their 
hexahydroderivatives; meli/l-'l-melhylcydolie.ri/lamme has _b. p. 
154°/20 mill., m. p. 50°, the corresponding 3 -derivative has b. p. 
152° ,18 mm., ni. p. 74—75°, whilst the i-compound has b. p. 152°/ 
r/mm.. m. p. 77—78°. p-Ethoxyacei anilide is hydrogenated with 
remarkable ease, but the product is acctylcyc/ohexylamine, m. p. 
106—107°. The elimination of the ethoxy -group is the more note 
worthy since anisole and phenetole are reduced to cyciohexyl 
methyl ether, b. p. 140°,. 740 mm., and (y/Wohexyl ethyl ether, b. p, 
H4_14o°/ 738 mm., under precisely similar conditions. Anisidine 
and phenetidino are, however, converted into a mixture of dicydo- 
hexvlamine and cyc/nhexylamine (small quantities of the latter are 
very rapidly and conveniently identified by 
conversion into p -liihiennul photicychhernl- 
nmide , ( ', U,ATo-SO_.-XlI-C,,TT n , m. p. 86°), 
A similar mixture of bases is obtained from 
jh and rt, a mi nophenol ; o-aminophenol gives 
a mixture of /y/e/iiliexylamine and dodem- 
hi/drop/irii„i'i:inr (annexed formula), m. p. 
103 101° (hrnznyl derivative, pyramid;, 


CH, Nil Clf, 

/\/\/\ 

H,0 CH CH CH, 
-| l 1 I " 
TI 0 C CH CH CHj 


CH, 0 


m p. 160-161°). 


H. W. 


Crystalline Form of 2 : 4-Dichloro-3-nitroacetanilide. 

Marta Df. Anofi.is (MU It . .1 read. Unre !, 1920, [v], 29, 

j 247 251). — This compound is dimorphous; both the a- and fi- 

modifications form crystals belonging to the prismatic class of the 
monoclinic system; for the former, a : b : c = 1 1 507 : 1 : H34\ _P~ 
66°23', and for the latter, n-.h :r 1 5792:1 : 1-0952, 


Catalysts which Promote Reaction between Anil ne a d 
Ethyl Alcohol. T. B. Johssos, A. J. Him., and .[. y. Doxr.Kiu 
/ /,„/ v.n,,. a, mi., 1920, 12. 636 6M), No alkylation resu 

alien aniline is healed with ethyl alcohol in an autoclave m 

presence of calcium oxide. Aniline hydrochloride heated , th 
alcohol for eight, hours in an autoclave at, lio-l«0 F 

nice of sodium bromide, cupric chloride, and calcium chlonde, 

Ejood yields of diothylanilino containing only about . .> 
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ethylaniline. Substitution of aniline for an equivalent quantity 
of aniline hydrochloride yields a product largely composed of mono- 
ethylaniline. Zinc chloride probably has a dealkylising action as 
well as a dehydrating effect, and is less effective as a catalyst than 
calcium chloride, whilst potassium iodide is slightly more effective 
than sodium bromide. The use of 95% alcohol instead of absolute 
ethyl alcohol causes the yield of diethyianiliue to be lowered by 
about 7%. The addition of the sodium bromide has the effect of 
lowering the amount of mouoethylaniline by about 2%, whilst 
pyridine has a negative catalytic action, and raises it by about 11% 
(compare J. Soc. Chem. Itul., 1920, September). C. A. M. 

Catalytic Hydrogenation of Nitriles ; Mechanism of the 
Formation of Secondary and Tertiary Amines. Georges 
Migkonac (C'ompt. rend., 1920, 171, 114— 117). — When benzo- 
nitrile is hydrogenated in absolute alcohol in the presence of nickel 
as catalyst at the ordinary temperature (compare this vol., i, 442), 
the operation being interrupted when one molecule of hydrogen has 
been fixed, the product consists of one part of benzylamine and 
2—2'5 parts of benzylidcnebenz.ylamine, CHPhlN'CHjPh, the 
latter, if the hydrogenation is continued, being converted into 
dibeuzylamine. The course of the reaction is considered to be that 
benzaldimine is first formed, and that this then rapidly condenses 
with the elimination of ammonia, 

3CnPh:NH = NH, + ClIPhfXlCHPh),, 

and that the condensation product then undergoes hydrogenation, 
giving benzylamine and benzylidenebenzylamine. 

Under similar conditions, o-toluonitrile gives o-methylbenzylamine 

and o-methjtlheMt/litlenc-o-mrthylbeiizi/liiminr, b. p. 170 171°' 

a mm., and ptoluomtnle gives p-methylbeuzvlamine and p-mrf/i///- 
benz!/U<lene-\i-7nethr/lbemi/lai)une. m. p"S3- -?4°. b. p. 160°/3'5m'm. 

W. G. 

Hydrogenation in the Naphthalene Series. F. M. Rowe 

(J. See. Chem. Inti., 1920, 39. 241 -246).— a-Naplithvlamine is 
reduced by sodium and amyl alcohol to ar tetrahydro-o-naphthyl- 
amme, but, in the presence of ethyl or butyl alcohol, only dihydro- 
derivatives are formed. Preliminary experiments indicate that this 
difference cannot be ascribed solelv fo differences in temperature of 
the experiment. A similar result is observed when reduction is 
effected in the presence of an indifferent solvent, such as 
toluene or solvent naphtha (compare R.R.-T 1 . 305347, 306724). 
A more extended study shows that o-naphlhylamine is reduced 
>1 sodium and an alcohol to 5 . 8 dihvdro-1 naphthylamine; 
It 1 Ullt ^ er suitable conditions of temperature and alkali 
3 'i,°v ranctll t rat ion . undergoes isomerisation to 7 :8-dihydro-l- 
nap t ylamine, which, unlike the 5 :S -isomeridc, is flirt lier reduced 
o or etrahydro-o-naphthvlamine. The failure to obtain the tetra 
e.xn^ 0 ^!'^ pound when amyl alcohol was not used is probably to be 
-pained by the absence of conditions suitable for file isomerisa- 
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tion. Reduction of naphthalene takes place similarly to that of 
a-naphthylamine; 1 : 4-dihydronaphthalene is initially formed, 
which, under suitable conditions, is iBomerised to 1 : 2-dihydro- 
naphthalene and then reduced to tetrahydronaphthalene. 

The direct hydrogenation of naphthalene and a-naphthylamine 
has also been studied, the experiments being performed by bubbling 
hydrogen at the ordinary pressure through the purified substance, 
either molten or dissolved in a suitable solvent, in presence of 
nickel deposited on kieselguhr, in a glass vessel fitted with a con- 
denser and an agitator capable of being driven at a high speed. 
Temperatures varying from 100° to the respective boiling points of 
naphthalene and a-naphthylamine were used with these substances 
ill the absence of a solvent without result, except that there was an 
appreciable evolution of ammonia in the latter case, particularly 
at the higher temperatures. Negative results were also obtained 
with a-naphthvlamine dissolved in boiling light petroleum, toluene, 
or solvent naphtha. The base, however, was reduced in boiling 
ethyl-alcoholic solution or, preferably, in boiling mixtures of ethyl 
alcohol with toluene or solvent naphtha ; in the latter circum- 
stances, 5 : 8-dihydroa-naphthylamine was quantitatively formed, 
but the further reduction to tetrahyilro-a-naphthylamiue was not 
satisfactorily accomplished. Similarly, naphthalene could be hydro- 
genated in boiling ethyl-alcoholic solution, a mixture of products 
being invariably obtained, the main constituent of which is 1 : 4-di- 
hydronaphthalene ; prolongation of the action or treatment of 
1 : 4-dihydronaphthalene in boiling ethyl-alcoholic solution led to 
the formation of some tetrahydronaphthalene. together with a 
mixture of liquids of lower boiling point which was not examined 
more closely, but probably consisted of more completely saturated 
derivatives. H. W. 

Spontaneous Decomposition of a-Amiuophenyl-a-naphthyl- 
methane. II. S. Beri.incozzi ( Gaziclla , 1920, 50, i, 321—325. 
Compare this vol., i. ISO). — a-Aminophenyl-a naphthylmethane 
undergoes spontaneous decomposition at the ordinary temperature, 
with liberation of ammonia and formation of <l'u(naj)hthylbcniyl) 
amine, N II ( • C HI’h ■ C ,,, H T , which forms minute, shining, white 
crystals, m. p. 181°. It is shown that the product, m. p. 121°. 
described by Busohe and Lcefhelm (A., 1908, i, 152) as a-amino- 
phenyl-a-naphthvlniethaue, consists of a mixture of the latter with 
di-(naphthylbenzyl-)aminc. T. H. P. 

Oxynitration of Benzene [Formation of Nitrophenols]. 

Leo V i ox ON (Hull. Sor. chim., 1920, [iv], 27, 547 — 550). To 
obtain the best yield of nitrophenols in the action of nitric aci 
and mercuric nitrate on benzene it is advisable to use an excess 
of benzene, and the following proportions are recommended. 1 
grams of nitric acid (D 1-29—1-325), 25 grams of mercuric nitrate, 
and 500 grams of benzene, the mixture being heated on * 
bath for five to seven hours, 
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Derivatives of Diphenyl Ether. Alfred N. Cook, Wm C 
S = ERK (Proc- 8. Dak. Acad. .Vri, W <1 
21 25). 2 : i-Dmitrophenyl 6-jn-op v Lm-tol v l ether 
C 0 H 3 (NO,),-O-C 6 H 3 MePr, 

sulphur-yellow needles, m. p. 64°, obtained by heating equal mole- 
»“ lar q URntl t>f ot potassium thymolate and l-bromm2?4-dinitro- 
benzene, yields on sulphonation a monusulphcmic acid pearly 
crystals (lead salt; barium salt with 5oII 2 0). 2 -Nit'ropheJl 

b-propyl-o-totyl ether, brownish-red liquid, b. p. 222°/20 mm 
forms a sulphonic acid, crystals with 2H,0, m. p 223—227° 
(decamp. 1, of which the barium, calcium, and lead salts "crystallise 
with 3, 6, and SU.,0 respectively. Chemical Abstracts. 

Derivatives of the Sulphone of o-Cresol (cHydroxytolyl- 
sulphone). Frederic Keverdim and Andre Roethlisbergkr (Help 
Chm Acta 1920, 3 486-492).- -The authors have prepared 
o-hydroxytolylsulphone by Zehenter s method (A., 1912 i 444) 
and have studied certain of its derivatives. ’ ’ ’ ' 

The acetyl compound agrees in properties with Tamilian* pro- 
duct (A., 1889, -4o). The benzoyl derivative, SO,(C,H,Me-OBz) 
prepared by either Schotteu and Baumann s or Reverdin’s method 
(A., 1918, l, 536), forms colourless, prismatic crystals, m p 
183-184°. The dinitro-derivative, m. p. 243° (compare Zeheiiter 
he. cit.), yields an acetyl compound, SO.,(NO,-C f ,H,Me-OAc) ’ 
which forms deep yellow crystals, m. p. 204—205°, and' a benzoyl 
compound, S0 2 (N0 2 'C 6 H 2 Me-0Bz).,, m. p. 179—180°. 

When treated with sulphuric acid (20% S0 3 ), the diuitro-deriv- 
ative is converted into an isomeru/e, C l) H,,O.N,S, which forms 
yellow crystals, m. p. 209-210°, ami yields 'an acetyl derivative 
crystallising in pale yellow plates, m. p. 200—201°. 

Nitration of the acetyl derivative of the sulphone yields partly 
the acetyl dinitro-compound, melting at- 243°, but is incomplete, 
and, if carried further, is accompanied by partial scission of the 
molecule. Nitration of the benzoyl derivative yields mainly a 
m-nitrobenzoyl-o-cresolsulphone, the intro-group beiug introduced 
into the benzoyl residue. 

Reduction of the dinitro-derivative, m. p. 243°, by means of 
till and hydrochloric acid gives a double chloride of tin and the 
anunosulphone ; the free aminosti! phone forms pale brown needles, 
m. p, 212° (decomp.), is readily oxidised, gives solutions which 
co our m the air and yield a dee]) brown coloration with ferric 
f wnde solution, and furnishes a highly stable AVim-derivative, 
ys allising m yellow needles. The compound obtained on reduc- 
°. 1 ' 0 the isomeric dinitro-compound. m. p. 209 210°, is not 
drizoderiv p' Ut '° U atlnot; pherie oxygen, and yields a less stable 

Derivatives of Trihalogea Tertiary Butyl Alcohol. III. 
Chlnret nZOl 5> Ester of Trichloro- /cl/. -butyl Alcohol or 
IMn * Benzoio Ester. T. B. Aldrich (J. Amcr. Chm. Hoc , 
i no 502 r 1507 -. . Compare A.. 191(1. i, 115; 1917, i. 77; 
i -)■ A repetition of the work of Wiilgerodt and Diirr 
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(compare J . pr. Chem., 1889, [ii], 39, 286). It is now found that 
when molecular proportions of benzoyl chloride and chloretoiie 
(trichloro-fcrt .-butyl alcohol) are heated together on a water-bath 
until hydrogen chloride ceases to be given off, trichloro-fert .-butyl 
benzoate is obtained, and may be isolated in a crystalline form 
m. p. 34 — 35°. It may be distilled under reduced pressure with- 
out appreciable decomposition, and is not readily hydrolysed, beino 
much more stable than other esters of this alcohol. Pharmacy 
logical tests indicate that it possesses less hypnotic or anesthetic 
properties, and is less toxic than the esters studied thus far (Jo, 
cit.). W. G. 

Amino-alcohols. Action of Amines on the Mono-esters 
(Acetates and Benzoates) ol Chlorohydrins. E. Fouhneau and 

(Mme) P. Ramaht- ImcAS (Bull. Soc. chitn., 1920, [iv], 27. 
550 — 557). — Sodium benzoate acts on a-chloropentan-y-ol in the 
presence of potassium iodide to give a-hcn’oyloxi/pattnn-y-oj 
b. p. 171° 11 mm., 181°/20 mm., which with thionyl chloride in 
pyridine solution yields y-benzoyloxi/pentan-a-ol, b. p. 165 — 167' 
17 mm,, 157- 159°/ 1 2 mm. This chloro-ester when warmed with 
dimethylamine in benzene solution gives a-dimethylainiuo-y- 
benzoyloxypentane, b. p. 1 7 0 C 16 mm., which may also be obtained 
by the action of benzovl chloride on o-diinethylaminopentaii-y-ol. 
When a-chloropentan-y-ol is heated lor four hours at 160 — 170 : 
with potassium acetate it yields y -acetin ypentan-a-ol, b. p. 
113 -111 0 12 min., which, with thionyl chloride, gives a-cltlm- 
y-ucelorppeiilune. b. p. 81 — $6 C ' 11 mill. This chloroacetate with 
dimethylamine gives a mixture of bases, from which a-dimethyl- 
amino-y-acctoxvpeiitane can be isolated. y-Chloro-a-phenylpropau- 
/3-ol with sodium benzoate gives a mixture of two benzoates, from 
which the chloro-compound can l>e prepared, and this with 
diniethvlamine gives two bases, nainclv. y-dimethylamino-a phenyl- 
propan-0-ol, b. p. 153 c 40 nun., and its benzoate, b. p. 220 : ; 
20 mm. 

y-Chloro-a-phenvlpropaii a ol gives with sodium benzoate a 
benzoate, b. p. 230 = 12 nun., which when treated with thionyl 
chloride, and then with dimethylamine, yields y-dimethylamm-y- 
phenyl propyl l, t nzndtr, b. p. 230- 15 mm., giving a hydrochloride, 
m. p'. 146°' W. G. 


The Preparation of - -Nitrobenzoic Acid. Marik Heimeb 
and Elizabeth Stewart Gatewood (./. Amer. ('hem. Sue., 1920. 
42 , 1475- 1178).- -The mixed o- and yi nitrotohicnes obtained 


from the nitration of toluene were oxidised by alkaline perman- 
ganate in concentrated solution (compare Bigelow, this vol., i, - 
The o- and p-nit robenzoic acids were isolated by conversion into 
their methyl eaters, which were then separated by fractional 
distillation under reduced pressure. ^ “• 


o-Sulphobenzoic Anh ydride and Benzamide- and Methyl- 
benzamide-o-sulphonic Acids. H. J. Taverse (llec. Irav.chm ., 
1920, 39 , 542 — 518). — o-Sulphobenzoic anhydride was prepaie ) 



ORGANIC CHEMISTRY. 


the interaction of potassium hydrogen sulphobenzoate and phos- 
phoru 9 pentaddonde, and by the action of acetyl chloride on the 

fr ,no *° ld l Th f a ” tlydn . de l . Feared by either method had m. p 
130°, molecular-weight determinations showed it to he In 
interna 1 anhydride. By the action of dry ammonia on its benzene 
solution, it gave ammonium benzamid^o-sulphonate, from which 
the corresponding barmm salt, (N H»'C0-C e H 4 -S0 3 ),B a) 6H 2 0, was 
obtained and this, on decomposition with dilute Sulphuric acid, 
gave the freo acid, m. p. 186°, giving a silver salt 

NH 2 *C0*C c H 4 *S0 3 Ag,H I> 0. 

When a benzene solution of o-sulphdbenzoic anhydride is 
saturated with methylamme, a crystalline precipitate of methyl- 
mmnmum methylbenzamide o-milphemate ' 

NHMe-C0-C l; H 4 -S0 3 Nn,Me, 

ra. p. 189—190°, is obtained. This gives the corrMnm,4;„„ i„ • 
salt, (C 8 II 8 0jNS),Ba.4H;,O which, on decomposition with sulphur* 
acid, gives methi/lbrnzamuh-o-sv!ph»mc arid, m . p. 167 — 169 ° 

W. G. 

l^ at f 7 y i tlC ^ yd 24 li 0 \°i NitrileS -, A ‘ (Com* rend,, 

1920, 171 , -45—: 247).— (Nitriles may lie converted into the corre- 
sponding acids by passing their vapours, along with water vapour, 
over thorium oxide at a temperature of 420°. \y (j 

Boding Points of Esters of Stereoisomer* Cinnamic 
ftcids. K. otoermkr and Kiri, Sandow (Her 19-on 61 fri 
by Stoermer. Gnmim ’and J.aage’ 
A i’ TViw-lV' t le ? stcr - of " ■'•cinnamic acids uniform* 
fl lbout 12 - 10 ,0 .V than the esters of the corresponding 

stereoisom eric (m»*- acids, and that, as far as the evidence was 
available, this relationship held good even in those cases in which 
the m-acid had a higher molting point than the trans-acid The 
number of such instances was, however, somewhat restricted- in 
irdcr, therefore, to secure further evidence on this point, the 
authors have prepared a further series of such pairs of acids, and 
nave found their previous observation completclv confirmed. The 
boiling points of the esters of stereoisomer* cinnamic acids appear 
to be a valuable criterion of the adherence of the free, acid to the 
s (Meries or otherwise. The alkyloxy-3-methvlcinnam* acids are 
obtained from 4-methylcoumarin In- itssion and subsequent alkyl- 
ation. or by transformation of the ctefonns primarily obtained into 

I corresponding trans forms by concentrated potassium hydroxide 
solution. Esterification of the acids is convenient* effected with 
methyl or ethyl sulphate in alkaline solution. The following sub- 
i-7? urp described : trai(s-i,-hvdroxy-j8-niethvleinnaniic' acid. in. p. 

1 (methyl ester, m. p. 1 1:1') ; tm»s-o-mptlioxy-i8-einnainic acid 

OMe-f- ii rm Ub ill. p. 96° (compare 

o i fp* Me-C'G.Hj-OMc Stoermer, Grimm, and 
H-C-C0 2 H H-G-COoII T.aage. lor. rit.), methyl 

G)- (II), ' ester, h. p. 178 — 179°/ 

8-mpii 1 ,,i„- . 28 mm. ; w-o-inethoxv- 

“etliylcim.amm acid (II), p. 1230 , mrfh;/l esU , r b p m ij 
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2S mm., m. p. 44°; tx&ns-o-ethoxy-fi-methylcinnamic add , m. p 
111 — 112°, methyl ester, b. p. 160 — 161°/ 13 mm., m. p. 43°, ethyl 
eater, m. p. 53°, amide, m. p. 97°; ci$-o-ethoxy-f}-methylcinnamir. 
acid., m. p. 138°, methyl ester, b. p. 148 — 148'5°/ 13 mm., ethyl 
ester, b. p. 152°/11 mm., amide, m. p. 118°; trans-o-n-propoity. 
f)-methylcinnamic acid, slender needles, m. p. 72°, methyl ester 
b. p. 177°/20 mm. ; nsro-n-propoxy-fl-methylcinnamic acid, m. p' 
108°, methyl ester, b. p. 167°/20 mm.; txa.m-o-n-b'utoxy-^-methyl. 
cinnamic acid, colourless needles, m. p. 57°, methyl ester, b. p, 
187 — 188°/24 mm. ; cis-o-n-butoxy-fi-methylcinnamic acid, m. p 
74°, methyl ester, b. p. 175°/24 mm. H. \V, 

Boiling Points of Esters of Stereoisomeric Unsaturated 
Acids. R. Stoermer and H. Kirchner (Ber., 1920, 53, [/;; 
1289 — 1299). — In previous communications (Stoermer, Grinmi, 
and Laage, A., 1917, i, 647, Stoermer and Sandow, preceding 
abstract) it has been shown that the esters of the m-form of 
stereoisomeric unsaturated cinnamic acids have a lower boiling 
point than the corresponding traris-compounds. The observations 
are now extended to the halogenated cinnamic aeida, and the same 
regularity is observed in all cases in which the configuration of the 
acids can be regarded as definitely elucidated. In all, therefore, 
nineteen pairs of stereoisomeric esters have been investigated with- 
out leading to the discovery of an exception to the rule. Up to the 
present, however, only aromatic compounds have been considered; 
an attempt is therefore made to extend the observations to aliphatic 
compounds, and fumaric and maleic esters are chosen by reason 
of the close analogy in chemical behaviour of the phenyl and 
carboxyl groups. In this case, however, an excep- 
FI-C'OO tion appears to be presented which leads the 

> authors to consider that, methyl maleate may pos- 

H'C'*C(OMe)j siblv have the annexed constitution; a certain 

amount of evidence in favour of this view is 
derived from spectrocliemical observations and from analogy 
to the corresponding chlorides. The melting point of the fret 
acids appears to be a very uncertain criterion of their adherents 
to the eie- or trans-series; still less reliance can be placed on the 
melting points of their esters or amides in this respect. It > ! 
interesting to note that the position of the halogen atom in the 
a- and fl-halogenated acids is practically without influence on the 
boiling points of the esters. The following compounds are 
described : tran e-o-chlorocinnan’.ic acid. m. p. 33 — 34°, methyl ester, 
b- p. 167° (corr.) 28 mm., 108 - 109°/0'5 mm.; methyl as-a-chhn- 
cinnamate, b. p. 153— 154°/28 mm., 98— 99 C /0G mm.; methyl 
tran- a bronmcinnaiti.tte, m. ]). 23°, b. p. 177 — 178° (eorr.)/»3 mm- 
120— 121°y0'6 mm.; methyl cis -a-hromorinnamate, b. p. Im' 3 
168-5° (corr.) 26 mm., Ul°/0-6 mm.; trans-a -ehUtracinnamam ■ 
m. p. 121°, b. p. 216— 217°/12 mm, (with partial sublimatio), 
158—160°, '0-6 mm ; dwhhrndnnamamulr, m. p. 134 , • F 
210°/ 13 mm,, 153- 154°/ 06 mm.; tranAobromocinnamam . 
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0 . p. 117 — 118°, b. p. 212 — 213°/13 mm. (partial decomp.); cia-a- 
bromocinnamamide, m. p. 129°, b. p. 215— 216°/13 mm. The 
a-iodocianamic acids (compare Bougault, A., 1916, i, 817) are 
obtained by the action of a solution of iodine in potassium iodide 
on the semicarbazone of phenylpyruvio acid in the presence of 
alkali, and are separated by taking advantage of the differences in 
their strengths; the tram acid forms colourless leaflets, m. p. 
162—163°, and yields a methyl ester, b. p. 132 — 133° (corr .)/ 

0 4 mm., whilst the cis-acid forms yellow crystals, m. p. 110 — 111°, 
and gives a methyl ester, b. p. 114 — 115° (corr.)/0'4 mm. Methyl 
Ix&ns-fl-eldorocinnamate, m. p. 29°; methyl cis-B-chloroannamate, 
m. p. 34°, b. p. 96 — 97° (corr.)/0'5 mm.; methyl trans-d -hromo- 
cinnamate, b. p. 122°/0'S mm.; methyl cis-j B-hrnmoeinramate, 
colourless needles, m. p. 56°, b. p. 1 10 — 1 1 1 °/0‘6 mm.; methyl 
ijins-ttP-iiiehlorocinnarMte, b. p. 121°/0'6 mm.; methyl aa-ap-di- 
chlorocitinamate, b. p. 113°/0'6 mm., methyl trans-afi-dibromocin- 
m male, hexagonal rods, m. p. 64 — 65°, b. p. 138°/0’5 mm. ; methyl 
cis-ai B-'dihromorhmamate, h. p. 124°/0 - 5 mm. 

Attempts to obtain r»Vj9-ethoxyeinnaniic acid are described. On 
one occasion a small amount of an acid. m. p. 78°. was isolated from 
the products of hydrolysis of ethyl /3-ethoxycinnamate, which is 
possibly the desired substance, hut the preparation conld not ho 
repeated. trans-fl-Bthoxycinnamic acid is extensively decomposed 
when its solution in benzene is exposed to ultra-violet light, 
ethoxvstvrene being produced. Under similar treatment, the ethyl 
ester is considerably resinified, hut on distillation of the product, a 
fraction of lower boiling point was obtained which yielded an acid, 
m, p. 7(1-80°. in small amount. Sodium fhethoxvoinnamate Wane 
completely resinified when illuminated. Similar observations with 
3-phenoxvcinnamic acid and its ester are recorded. IT. TV. 

Optically Active Cinnamic Acids and the Cinnamates of 
Tartaric Acid which are Produced at the Formation of the 
Former. Emil Eri.knmetf.r and Gustav TTii.oexdorff (Biochem. 
Zeitseh., 1920. 103, 79 — 123b — Tartaric acid was fused with dn- 
namovl chloride, cinnamic anhydride, and cinnamic acid respec- 
tively at, 168 — 170°. The cinnamic add was extracted from the 
fused mass with light petroleum. The acid thus obtained was 
optically active. The highest activity was manifested hv the cinna- 
mic acid obtained bv extracting the product of fusion of dnnamic 
anhydride with tartaric acid. The residues obtained hv extracting 
the fused masses with light net r oleum were further extracted with 
ether, yielding a colloidal fraction which was again fractionated 
either by extraction with benzene or by treating it with sodium 
carbonate, gradually acidifying, and extracting the successive frac- 
tious with ether. The various fractions thus obtained containing 
mixtures of rinnamates showed a carbon content varying from 
" v 'i6o,. which represents the carbon content of the nionorinna- 
mates, to 64*39%, which is that of the dieiunamntes. The lowest 
rotation was shown by the cinnflmates obtained from the fusion 
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with cinnamic acid, the highest rotation by those obtained with 
cinnamoyl chloride. An intermediate value was shown by cinna- 
mates from the anhydrides. This is explained by the presence of 
large quantities of the highly active dicinnamate in the chloride 
mixture and the absence of the less active monocinnamate, which 
is, however, present in the anhydride fusion and more so in the 
cinnamic acid fusion. A colloidal monodieinnamate (« B — 1 20° 
approximately) was also obtained from the cinnamoyl chloride 
fusion. Cinnamates with a similar number of carbon atoms, but of 
a higher rotation, were obtained from the anhydride and from the 
cinnamic acid fusions. These masses also yielded a fraction of the 
same carbon content as the dicinnamates, hut of a considerably 
lower rotation. It is suggested that the optical activity of the 
cinnamic acid extracted from the cinnamic anhydride fusion is due 
to the " induction ” influence of the cinnamates formed. S. S. Z. 


Benzylic Acid and Aldehydes. A. Bistrzvcki and Broto 
Brenken (Ilelv. Chirn. Ada, 1920, 3, 468 — 472). — The authors 
have shown (see this vol.. i, 680) that, whereas 1 mol. of this- 
glycollic acid condenses with 2 mols. of an aldehyde. 1 mol. of thio- 
benzylic acid condenses with only 1 mol. of an aldehyde. The 
experiments now described show that benzylic acid acts on alde- 
hydes in the same way as aliphatic hydroxy-acids or thiobcnzylic 
acid. According to Wallach (A,, 1878, 288), the first stage in the 
formation of ehloralide bv the interaction of trichlorolactic add 
and anhydrous chloral consists in the conversion of the acid into 
trichlorolactide. which then react? with the chloral. The author!, 
however, consider it more probable that the reacting compounds 
first form on additive compound comparable with chloral aim- 
holate. decomposition with loss of water then taking place: 

cojT-fTKOiTvm. : m.-rno- 


( 'o.i i ■ 6' r i (cci.i -o • r n (on ) • rri, - 
,o— oh-cci, „ „ 
ccvcnC^ s +h 2 0- 


.0 — CH, 


The ?nrfh r f !>rr ez f rr of hrnzvhf' arnj, CPhX^,^ ^ 


pared bv the interaction of benzylic acid and formaldehyde, forms 
transparent, rhomboidal plates often with truncated angles, soften- 
ing a little below its m. p., 43 — 14°. The powdered substance is 
converted into deep blue iioeks by concentrated sulphuric acid, the 
latter turning first green and then colourless. Tt is appreeia y 
more stable than the corresponding ester of glvcnllie acid (compare 
de Bruvn and van Kkenstein, A., 1002, i, 7fi; 1903. i, HO), rom 
which it is derived. 

The hmiylulenr efhrr estfrr t ^ - obtained from 

benzylic acid and benzaldebyde, crystallises in bundles ^ ^ 

scopic prisms, m. p. 94 — 95°, and dissolves in concentrate su p 
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acid, giving a violet-red solution, which shows a faint greenish- 
brown fluorescence. This compound also exhibits marked stability 
Attempts to couple acetone with benzylic acid were unsuccessful. 

T. H. P. 


Derivatives of Gallic Acid. 
3 : 5-dimethoxyphthalic Acid. 

and Andkew Norman Meldrum 


I. Synthesis of 4-Hydroxy- 

Kupchavd Lilaram Alimchandani 
(T., 1920, 117, 961 — 970). 


Improved Process for the Elimination of Carboxyl Groups 

James Ernest Marsh (Brit. Pat. 144897).-Carboxyl groups may 
be eliminated trom organic acids, particularly hydroxy-aromatic 
acids, such as gallic acid, by heating the acid with a dry metallic 
salt, preferably an alkali haloid. The reaction is advantageously 
carried out under reduced pressure, and, if the product is volatile, 
it may be conduoted in a vacuum still, so that the decomposition of 
the acid and the recovery of the product by distillation proceed 
simultaneously. For instance, pyrogallol is obtained in a techni- 
cally pure condition by distilling a mixture of gallic acid with half 
its weight of sodium chloride at 250° and lo mm. pressure The 
yield amounts to 95% of the theoretical. G P M 


Phenolphthalein. F. IPrz (Siiddeut. Apoth. Zeit., 1920 60 
430—431, 442 — 444 ; from (.'hem. Zenlr., 1920, iv. 155).— Tho 
amounts of phenolphthalein in grams contained in 100 c.c of a 
warm saturated solution of the substance in the various solvents 
are as follows: ethyl alcohol. 20 91 ; methyl alcohol. 1418; acetone 
26 39 ; chloroform, 3’06; carbon disulphide, 018; ether, 5-92 ■ light 
petroleum, 018 or 106, depending on the boiling point of the 
solvent; benzene, 016; carbon tetrachloride, traces; xylene, 018; 
toluene, 0'61 ; nitrobenzene. 4 41 : ethyl acetate 657 Water 
(1° c.c.) dissolves 0 0002 gram of phenolpbthalein’at the ordinary 
temperature, and about ten times tin's amount when warmed, 

H. W. 


Broraohydrins and Dibromo-derivatives obtained from 
ylallylacetophenoaes ’ COPh CHR CH.,-CH:CH, and 
r 'CH.-CH.CH . A. ! Is u.RP. and (Mme) P. Ramaht- 

U-cas (Compt. rent/., 1920, 171, 111 -148).— The dialkyl- 
acetophenones studied when treated with bromine in chloro- 
mm solution give bromohydrins, the intermediate di- 
romo-derivatives being unstable and decomposed bv moisture. 
6 ai,thors favour the constitution (formula I) for the 


COPh-CRR-CtfyCHiCHj + Br„ 



COPh-CRR-CHj'CHBr-CHjBr 


C0Ph-CRR'-0II a - 


CHtOHi-CHjBr or COPh-CRR 'Clh-CHBr-CH.-OH 

(L > (H.) 
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bromohydrins obtained. Dimethylallylacetophenone in this way 
gives e-brumo fi-benzoyl-fS-methylpentan-li-ol, 

COPh-CMe,-CH,-CH(OH)-C'H 2 Br, 

m. p. 106°. 

Diethylallylacetophenone gives y bromo-y-benzoyl-y-ethylhexaiH - 
ol, COPh-CEVCH..-CH(OH)-CH.,Br, m. p. 84—88°. 

Methylbenzylallylacetophenone gives' e-bromo-fl-benzoijl-fi-bcnzyl. 
■pentan-S-ol, COPh-CMeBz-CH.,-CH(OH)-CH : Br. 

Methylallylaeetophenone under similar conditions gives a stable 
dibromo-derivative, Se-dibrcmo-fi-benzoylpentane, 
COPh-CHMe-CH,-CHBrCH.,Br, 
m. p. 128°. ' ‘ W. G. 

Benzo-polymethylene Compounds. I. Certain Regu- 
larities in Substitution. Julius von Braun, Georg Kirsciibabii 
and Hans Schumann (Ber., 1920, 53, [B], 1155 — 1173). — The 
communication is the first of a series devoted to the study of sub- 
stances containing an aromatic nucleus to which a saturated hydro- 
carbou chain is cyclically attached. The action of oxalyl chloride, 
acetyl chloride, phthalic anhydride, and diethylmalonyl chloride 
on benzopentamelhvlene (hydrindene), tetrahydronaphthalene, and 
tetrahydroacenaphthene has been investigated. The behaviour 
of the first is not completely similar to that of either o-xylene 
or naphthalene; tetrahydronaphthalene, in contrast to naphthalene, 
yields only uniform products instead of mixtures of isoinerides, 
whilst tetrahydroacenaphthene gives a mixture of monobasic acids 
with oxalyl chloride. 

Hydrindene and oxalyl chloride react in carbon disulphide solu- 
tion in the presence of aluminium chloride to yield mainly hydr- 
indene-B-carboxylic acid, m. p. 178 — -179° (chloride, b. p. 
140- 142° 12 mm., amide, m. p. 137 -138°), the constitution of 
which is deduced from its oxidation by nitric acid at 140° to tri- 
mellitic acid ; hvdrindene-a -carboxylic acid appears to be formed 
iu small amount as by-product. Tctrahydronaphthaleue and 
oxalyl chloride give exclusively tctrahydronaphthalene-/!-carboxylic 
acid, b. p. 216° 14 mm., m. p. 152 — 153°, which is readily 
hydrogenated by sodium and amyl alcohol to decahydro- 
naphthalene-B-carboxylie acid, 1>. p. 190 — 192°/ 21 mm., m. p. 79 5 . 
Te I nth ydru iM/ih l hah rorhn.ii//yl chhrrule. has b. p. 162“; 

13 inm., whilst the corresponding amide forms shilling leaflets, 
m. p. 137 — 138°. Tetrahydroacenaphthene and oxalyl chloride 
yield a mixture of arid*, which are separated by repeated crystal- 
lisation from alcohol; of these, the more sparingly soluble com- 
pound has in. p. 2U(i° after softening at 200°, and is the main 
product. The isomeric acid has m. p. 170 180°, and has not 

been isolated in the pure state. Both isoinerides yield benaene- 
1 :2 : 3 : 4-tetrararboxyIic acid when oxidised with nitric acid. 

Acetyl chloride and hydrindene react readily, with formation o 
phydnndy! metlv/l Icctonc, b. p. 131 -135°/11 mm. (semcarb- 
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membrane; fi-hydnndyl dibromomethyl ketone, // 5 S 
The 0-position of the acetyl groun f„n™, 0 t ’ ,, ' . , . )• 

the ketone by permanganate to hydrindene-fl-carboxyhc^t" n^ 

m 10 , a ". acid ’ whic k i'll all 

COH-aH/CO^^/ 2 \ probability is £-hydrindoyl- 

6 4 I li CH, for “io acid, and is oxidised by 

\/\nH / “ ltr ‘ c aoili t° trimellitic acid. 

2 Hydrindenc and phthalic 

Q-hydrmdoyHenzoic acid (annexed fonmilaf 6 ,,, 

nir R ,ptt .n u _nn tt ’ 




{JHa „ iULO Lne acut, 

[ >C r ,H 3 -CHo-C 0 H ( -CO 2 H, m. p. about 115°, but mainly 

into the lactone, CH 2 <^^>C 6 H 3 .CH<^A> CO) „ lg4C 

It is decomposed with unusual difficulty be . • 

hydroxide to yield hydrindeiiepS-carboLl <f acid ^ 1 . ,?“ tassn f 1 
hydrated by fuming sulphuric acid H d ’ When de ' 

hydn.ulanthraqmn ones, delicate, matted necdf^m.^/'lsSgp 
aud yellow, crystalline powder, rn. p. 108-110°. The fomufc 


CHj , CO 

f/YYYS 


CH, 


n - 

H,c! — I! 


\AA// 

co 

(i.) 


H,C, 

H.’d 


2 - pp 

{ Vco-^\ 


\S 

in.) 


\/ 


1 and II are assigned to these rrsnc-f ,\oi„ u 

* 1,h *” “t U >a*zSZ£z ; 

dehmte substance could not lie isolated 
Tetrahydronaphthaiene and diethylmalonv 

deriva 6 ^ i‘ eXCl , U ' ,Vel - v the dietkyhl/andion 
derivative (annexed formula), b. p. 207—211° 

la mm. m. p. 56—57°. which is oxidised bv nitri 
1330 f , acid to benzene!: 2:3 i-l-tetracarboxylic acid m o 

iiketone int^'an ed 7 P ° taSS1 ","i‘ J' ydroxide ^ ! "tion 'transfonns th 
into an and m. p. 135°. which probably has the annexe! 

CO-CHFt I 11 ' 110 "', Red " ctlon of the diketone witl 
/ \/^ 2 r l ga "'/ t<Hl n,,c a,,d hydrochloric acid lead 

if Y0,H t0 ; th * fonnation of the corresponding h</dro 

\/\J T. J ™’ ,"" >bl] ° oi! - h. p. 164 — !6(i°/ll 'mm. 

Which, however, is not completely free fron 
»olongi n „ the durar^ f thc , Iatt . €r ca,i '* totalI Y eliminated bi 
he hydrindeue ri , ‘ °‘ red 'T t,on - Wt - ” nd ^ these conditions 

9 nn S 18 ruptured, and the product is y-methyl-y 


CEL 

/\ 

CO 00 

YTi 
\/\/ 
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CEt a 

CO \:0 
\ i CH, 


CH.. 

\/\/ 

ch 2 


ethylbutyltetruhydrona'phthalene, b. p 

141 — 144°/ 11 mm., which is oxidised by 
nitric acid to trimellitio acid. Diethyl, 
malonyl chloride reacts with hydrindene in a 
precisely analogous manner, yielding ghp 
■product (annexed formula), pale yellow 
rather viscous oil, b. p. 186 — 191°/ 13 n;”. 
which is oxidised by nitric acid to mellophanic 
acid, m. p. 238°. H. W. 


Derivatives of uc-Tetrahydronaphthalene and of Tetra 
hydroacenaphthene. Karl Fleischer and Fritz Sieeert (£ er 
1920, 53, [71], 1255 — 1261). — The action of substituted malonyl 
chlorides on partly hydrogenated aromatic hydrocarbons has been 
investigated by Fleischer ( Zeitsch . angew. (Jhtm., 1919, 32, [ii], 
596; 1920, 33, [ii], 160). Since the same subject is also engagiw 
the attention of von Braun (preceding abstract), the authors give 
an account of their work with nc-tetrabydronaphthalene and tetri- 
hydroacenaphthene. hut reserve the full experimental details for 
a later publication. 

Dimethylmalonyl chloride and tetrahydronapbthalene yield 
exclusively 2 : i-dimftliultetrahydron-aphth - a/3 - indane- 1 : 3-r/ione 
(I), m. p. 75°, which is hydrolysed to 1-iso bntijryltetrahjin- 



(:0 CMe, 

/s 2 / - / C0 " 


H, 



CO 


■/ 


■CMe. 
! C0 ‘ 


COjH^COjlI 

can 

an.) 


rutphthatenr.-‘2-carbo.rylic acid. m. p. 120- ; tlio latter is oxidised 
by nitric acid to 2 : 2-dinietliylbenzindaiie-l : 3 diouc 6 : 7-dicarboxylic 
acid. The indanedione is reduced hv amalgamated zino and hydro- 
chloric acid to l-dl-r/iiiii th'/ltctrahi/clroniiphth-ali-hiiiliinileite, b. p. 
156°/ IS mm. The a/3-position of the hydrindene ring in the hydro- 
carbon molecule is established by its conversion by dimethylmaloiivl 
chloride into 2:2: 5 : ii.teirumithiiltctrahyilronaphthdihydrinw* 
4:6 -dionc (Tl). m. p. 118 -119°, which is reduced to 2:2:5 
m (th;/ltef rah y droit a pit t h dih yd rindc n c . m. p. 105 — 106°, anr is 
oxidised by nitric acid to a tetracarboxylic acid (HI), decomposing 
at 277°, and mellitic acid. 


II, 


CO 

K/X/\/™i 

H, GO 


H, 


ii S l I 


H, 


2 \/%/\ C o 

o I I 
CO— CEtj 


H, 


(V.) 


(IV.) 
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With diethylmalonyl chloride and tetrahy d ron a ph th alen e, both 
isomerides are formed ; 2 : 2-diethyltet rahyd ronaph th-fi$-indane- 
\:Z'dione (IV) has m. p. 118°, whilst 2:2 -diclhyltetrahydro- 
nuphth-afi-indane-l -Z-dione (V) has m. p. 54-— 55°. Only the 
second of these yielded a well-defined acid, m. p. 134 — 135°, on 
hydrolysis. The former dione is oxidised by nitric acid to pyro 
meliitic acid, whilst the latter gives 2:2-diethylbenzindatie-l :3- 
dmc -§ : Idicarboxylic acid, m. p. 174 — 176°. The diones are com- 
pletely reduced by amalgamated zinc and hydrochloric acid to 
2 ; •l-diethyltetrahydronaphth-fifi-hydrindenc, m. p. 49°, and 2 : 2-di- 
e t kylt et rahydrvnaph t h - afi-hydrindene, b. p. 1 63 — 165° / 1 2 mm., 
respectively. 

[With Wilhelm Eckert.j — 2-Acetyltetrahydronaphthalene is 
reduced to 2- eth y It etrahydro naphthalene, b. p. 127°/21 mm., from 
which, by regulated acetylation and subsequent reduction, 2:3 -d\- 
e thiflfetrahydroruiphthalene , b. p. 150 — 151°/ 18 mm., and 1:2:3- 
triethyltetrahydronuphthalene , b. p. 165 — 


(JHj-CH* 172°/ 23 mm., are successively prepared. 

„| | Tetrahvdroaccnaphthene is transformed by 

/\/'\ • diethylmalonyl chloride into 2 \2-diethyltetra- 

Y | | hydroacenaphth-afi-indaneA : Z-dione (annexed 

^i\/\/\ formula), m. p. 83 — 89°, which is reduced by 
jj [ CO amalgamated zinc and hydrochloric arid to 
! qq — C£ t 2 2 : 2-d iethyl t e t rahyd roacena ph ih-a&diyd rinden t , 
b. p. 190 — 195°; 16 mm. The dione is oxidised 
to a mixture of benzenepentacarboxylic arid and diethylbenz- 
U‘1anf -\ : 3 -dione 4:5: 6 -tricarboxylic and. H . W. 


Menthol and Phenylhydrazine Derivatives of the Higher 
Fatty Acids. D. H. Brauns {J. Amer. Chcm. Soc., 1920, 42, 
1478— 1481).— The menthyl esters and phenylhydrazine derivatives 
of certain of the higher fatty acids were prepared in an attempt 
o find a means of estimating the amounts of individual acids 
iresent in mixtures. This aim wa> not fulfilled. The menthyl 
sters prepared bv heating the arid chlorides with menthol were 
nUhyl laumte/D? 0-8915. fajf — 46-07° ; menthyl myristate, 
n. p. 21—22°, D'f 0‘8S2, [ojj - 42-33° (compare Hilditrh, T.. 1912. 
101, 192); menthyl palmitate. in. p. 32°. IV 0 8848. [a]j? -3910" : 
menthyl stearate, in. p. 38 39°, I)', 3 0-8665. [a] {7 -36 60"; menthyl 
nrarhidate, m. p. 55°, D" O' 85(36, faV --30"63°. All these rota- 
lions were determined directly on the molten substances. The 
phcnylhydrazides, prepared l<v heating the acids with excess of 
phmylhvdrazine, were pnfimtir phenyl h yd m:ul f . m. p- 105"; 
stearic phenvlhydrazide. in. p. 110 111°: orachuhc phenyhi ydr- 

wk, m. p. “108- 109°. V'. G. 


11 Cresineol," a Compound of Cineole and o-Cresol. 

I- Tcstixg Cocking ( Pharm . •/., 1920. 105, 81). — When one 
molecule of cineole is mixed with one molecule of o-cresol, heat is 
developed T and a crystalline substance separates as the mixture 
V °L. cxvrn. i. 6 b 
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cools. The name “ cresineol ” is given to the substanoe. It has 
m. p. 55-2°, b.,p. 186-5— 189°, DS 0 9661, and < 1-4846; it j s 
soluble in most organic solvents, and is decomposed by alkali 
hydroxides into its constituents. W. P. g 


Dependence of Optical Rotatory Power on Chemical 
Constitution. II. The Effect of Position-isomerism and 
Conjugation on Optical Activity among Aryl Derivatives of 
Amino- and Bisimino-camphor. Bawa Kartak Singh, Daup( 

Singh, Guru Dutt, and Gopal Singh (T., 1920, 117 , 980 — 988). 


Reduction Products of Hydroxymethylenecamphor. iv 
Coupling of Bases with Methylenecamphor. Hans R lP j 
and Walter Kussmaul ( Relv . Chim. Acta, 1920, 3, 515—540 
Compare A., 1919, i, 333). — Unsuccessful attempts have been made 
to prepare the methyleamphoramine of the structure, 

C.H 


(1) by treating camphvlbromomethane with ammonia, and (2) by 
reduction of annnomethylenecamphor. Reaction (1) -yields a com- 
pound which forms a nitrosoamine, a benzoyl derivative and a 
phenylthiocarbamide derivative, and may be obtained also by 
reduction with aluminium amalgam in neutral solution of tie 
imide described by Bishop, I'laix-n, ami Sinclair (A., 1895, i, 62 ) ; 
this compound is evidently di(cainphomethyl)-amine, 




CIU-NH-CH, 


... 


The latter is obtained also when methylenecamphor is treated with 
ammonia in a sealed tube, and when eainphvlcarbinol and ammonia 
react under pressure. Derivatives of the methvlcamphoramine 
.ought mav, however, be obtained. Thus, the action ot diethyl- 
amine oil methylenecamphcr gives diethylcamphomethylamine. 

^ ^ which is obtainable also from camphyl- 

8 ^CO 

bromomethaiie and diethyiamine. 

Reduction of aminomethvlenecamphor by mean* of aluminium 
a m a 1 ?arn ojves in small yield a base which is isomeric with, and 
exhibits quite similar behaviour to, the secondary base obtained 
by reaction (l), and is probably of the structure 


„ „ .Ciie-NH CH, 




Attempts were also made to prepare the desired methylcainr. or 
amine by reducing methylenecamphoramide with hydrogen 
presence of nickel, by means of camphylbromoraethane 
pbthalimide, and from the amide of cam phoryl acetic acid (conipa- 
Rape, Warder, and Takagi, A., 1919, i, 27), but in no <• 
successfully. 



ORGANIC CHEMISTRY, 


i. 623 


Various quaternary ammonium compounds derived from 
iethylene- and methyl-camphor are described. Nc^eworthy is the ■ 
irniation of the anhydride of hydroxymethyleneoamphor (compare 
lishop, Claisen, and Sinclair, lot. cit.) by treatment with sodium 
ydroxide of the quaternary base obtained from trimethylamine 
nd methylenecamphor chloride: 


’ 11 


ClCB-NClMe, 

u'NX) 

.CICH-OH 

C s H,4<^0 


+ H 2 0 : 


= C 8 H 14 <^ H ‘° H +NMe 3 + HCl 


and 


h 2 o=c s e 


,c:ch-och:< 


>‘<-6 


!0 


; ^ S H 14 ; 


te trimethylamine liberated acts as the dehydrating agent. 

Qi(c(imphomethyl)-amine , (C n H l7 0). ( KTl, forms an amorphous, 
crumbly, white mass of faintly basic odour, m. p. 124°, and decom- 
poses on distillation even under reduced pressure. The hydro- 
bromide, (C n H 17 0) s NH,HBr, slender, white leaflets, sintering and 
blackening at 285°, and remaining unmelted at 350°; the hydro- 
blonde, thin, white leaflets or felted needles with a persistent, 
itter taste, sintering and blackening at 270°, and remaining un- 
lelted at 350°; the p/atinichloride, quadratic leaflets, boiling 
uddenly and blackening at 240°; the oxidate (normal), micro- 
conic rectangular leaflets, decomposing at 191— -192°; the 

utmoamme, C s H 14 <^q CCK slender. 

vhite needles, softening at 100°, m. p. 106°; and the htmoyl 
lerivative, C. !S H ;)9 0 3 N, bundles of slender needles, m. p. 132°, were 
prepared. Di(ramphomethyl)-pheny\th'wcarhamule, 


[ c *“»<S-ch,>" k ' sbpi ’' 

forms slender, silky needles, m. p. 160—161°, and is sometimes 
accompanied by an isomend e, m. p. 129 — 130°. 

The base, C 22 H 35 0 2 N, obtained by reducing aminomethylene- 
painphor by means of aluminium amalgam, forms a friable mass, 
softening at 130°, m. p. 145 — 146°. The following derivatives were 
Prepared : hydrochloride , slender, rectangular leaflets, neither melt- 
ng nor decomposing ; platinichloride , decomposing at 230°; oxalate, 
glittering leaflets, softening at 250°, m. p. 258° (decomp.); 
nitrosoamine, CwH^Og^, crystalline powder, softening at 158°, 
tn. p. 164°. 

Reduction of methylenecamphorimide by means of aluminium 
amalgam yields methylcamphor, di(cainphoinethyl)-amine, and a 
}>m, giving an oxalate, m. p. 248 — 250°. 

Similar reduction of ethyl methylenecamphor-/)- aminobenzoate 
yields ethyl p- ami nobenzoate, together with a compound, 
W S N or C^HoAN, crystallising in small prisms, m. p. 

278—279°. 

foetkylcamphomethylamine, C 15 H» 7 ON, is a pale yellow, oily 
liquid of faintly basic odour, b. p. 137*5°/ 8’5 mm. The hydro- 
chloride, slender, white needles, m. p. 167 — 168‘5°, giving a bitter, 
V 0L. cxvm, ft ft* 



i. <124 


ABSTRACTS of CHEMICAL, FABERS. 


aqueous solution, and the platituchloride, slender, salmon-coloured 
needles, m. p. 194°, decomposing at 212°, were prepared. 

M ethyl enecamphort rimethylammonium chloride, 

•KM?,!!! 


w»4o R 


prepared from methylenecaniphor chloride and trimeihyl amine 
forms vitreous, quadratic, deliquescent plates, m. p. 162°, and yields 
intensely bitter, aqueous solutions. With sodium hydroxide, th e 
aqueous solution of the chloride yields tri methyl amine, and, on 
subsequent acidification, hydroxymethylenecamphor ; when heated 
in a reflux apparatus on a boiling-water bath, it gives the anhydride 
of hydroxymethylenecamphor. 

Methyleamphortrirncthylammonium chloride could not be pre- 
pared, but the corresponding bromide, obtained from camphyl- 
bromomethane and trimethylamine, forms with trimethylamine 
hydrobroinide the compound, 


CH-(3H f -NMe,Br 

C * H '*<CO 


2NHMe,Br, 


which crystallises in colourless leaflets, softening at 183°, meltincr 
at 192°, again solidifying ami melting a second time, and boiling 
at 286°. ' ' T. H. p. " 

Essential Oil of Mosta grosseserrata, Maxim. Yoshutsc 
Mihayasu (./. I 1 harm Sac. Jii]xw. 1920, 389 -408. Compare 
Furukawa and Tornizawa, ./. ('Inm. hut. ./a/xii i, 1919 , 22, 383).- 
Three specimens of the essential oil from the wild plant contained: 
(1) thymol, methyleugenoi, p-cymene, a terpeue, and a sesquiterpene, 
b. p. 136°. 12 mm.; (2) thymoquinol ; (3) myristicin. .The oil 
from the cultivated plant contained thymoquinol, thymol, and a 
terpeue. K. K. 

Hiptagin, a New Glucoside from Hiptage madablota, 
Gaertu. K. Gorter (Bull. Jard. bot. Buitenzorg, 1920, [iii], 2, 
1ST -202). This glucoside is extracted in a yield of 8% from the 
root bark by acetone or ethyl acetate. The bark of the stem 
contains much le.-s. Iliptwiin, C,„ll u O,jN,,.iILO, forms silky 
needles, in. p. 110 s , [a] 1( — 3 5° in o", acetone solution. The most 
characteristic chemical property is the formation by dilute alkali 
hydroxide, even in the cold, of ammonia and hydrocyanic acid. 
Dilute acids act quite differently, forming dextrose, and, at the 
same time, breaking down ttie genin in various ways; .Yu aqueous 
sulphuric acid at IDO- forms tartronic acid. Concentrated hydro- 
chloric acid, mixed with I volumes of acetone, forms in five days 
at the ordinary temperature strong, monobasic hiplni/eiiic noil, 
C,H-,0,X, needles, m. p. 68°, h I 20x10 giving crystalline 
silver, hud, and con salts. The hypothetical hiptagenin is decom 
posed according to the equation C I 11,0 4 X.,+ 211,0 = C 3 H 3 0 ( N + 
CO. + NHj. Hiptagenic acid is also formed by "destructive dis- 
tillation of the glucoside, and is regarded as having the constitu- 
tion OII-XII-CO-C(OH):CH-OH Bv heating hiptagenic acid 
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with hydrochloric acid on the water-bath, it is hydrolysed to 
diglycollic and formic acids and to hydroxylamine hydrochloride 
IC&PJS + 3H 2 0 = C,H fl 0 5 + 2HCOJI + 2NH 2 'OH. Sodium 
ethoxide at the ordinary temperature decomposes hiptagin, with 
the formation of sodium nitrite, but hiptagenic acid is only slowly 
hydrolysed by boiling alcoholic sodium ethoxide solution, probably 
with the formation of formhydroxamic acid (red coloration with 
ferric chloride) and of glyoxal, OH-CH:C(OH)-CO’NH-OH = 
OfH.H.N'OH - GHOCHO. The action of aqueous alkalis on 
hiptagenic acid is very complex. The best results were obtained 
by heating with barium hydroxide at 60°, which formed barium 
nitrite, barium i'ormhydroxamate, and (in 72% yield) a salt 
C,H,,0 4 NBa. 

The latter is regarded as derived from a earbamie acid 

oh-ch:c(oh)-nh-co,h, 

isomeric with hiptagenic acid. On heating with phosphoric acid, 
the barium salt gives half a molecular proportion of carbon dioxide,’ 
hydrocyanic and oxalic acids, ammonia, formaldehyde, and glyoxal.' 
The isomerisation of hiptagenic to the earbamie acid is compared 
to the Beckmann transformation of oximes. The earbamie acid 
may be decomposed on the one hand to ammonia and glyoxal, and 
on the other to formaldehyde, water, and cyanoformic acid. The 
last-named may yield hydrocyanic acid and carbon dioxide, or 
oxalic acid and ammonia. Glyoxal and formaldehyde were 
obtained as p-nit.rophenylhydrazones. 

The action of barium hydroxide on hiptagin takes place accord- 
ing to the equation C 10 H u O,K, i- 311,0 = C 6 H 12 0 6 + C 3 H 5 0 4 N + 
COj + NE). The barium salt of the earbamie acid here has the 
composition (C i H t O,N).,Ba > and appears to 
be derived from the tautomeric form, 

cho-c:h(oh)-nh-co 2 h, 

without the two acid hydroxymethylene 
groups formulated above for the salt from 
hiptagenic acid. The author proposes for 
hiptagin the annexed formula of an isooxazole derivative. He con- 
siders that it is formed in the plant by reduction of nitrates to 
hydroxylamine. and condensation of this base with aldehydes and 
ketones. q jy 


C,3 n 0, 


-CH 

OH-NH-COC ii 

\/ 

u 


Synthesis of Aromatic Amino-acids in the Living Cell. 

L. Hugounenq and Gabriel Florence (Bull. Soc. (him. Biol., 
1920, 2, 133 — 136). — Aspergillin, the black pigment of Aspergilla* 
niger, previously described by Linossier (A.. 1891, 751, 1089), 
is prepared by extracting the spores with cold 10% sodium hydr- 
oxide. The extract, on being neutralised with sulphuric acid, 
produces a flocculent, black precipitate of the pigment in a more 
or less pure condition. After purification, the product forms a 
shining, amorphous powder, insoluble in water and in acids, but 
very soluble in alkalis. It contains 4*97% of ash, in which were 
present iron, sulphur, zinc, and calcium. Elementary analysis gave 
the percentage figures: C 43*5, H 6-9. N 12*6, P 8-7, Fe 0*455, 

b b * 2 
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Ca 0 352, Mg 0-126, S 0'57, 0 27-367. It appears to contain an 
indole ring in the molecule. J. C. D. 

Henna (Lawsonia inermis). Chemical Constitution of 
Lawsone. II, G. Tommasi (Gazzetta, 1920, 50, i, 263— 272),-. 
Lawsone, the colouring matter contained in henna leaves (compare 
Ann, R. Staz. Chim. agr. sper. Roma, 1920, 10), forms crystals 
in. p. 192 — 195° (decomp.), and gives an orange-yellow, aqueous 
solution, which undergoes change when boiled. It is fixed well (re 
wool and silk. and. rapidly and tenaciously, by the skin. 
aqueous solutions of alkali or alkaline earth hydroxides, or in con- 
centrated sulphuric acid, it dissolves, giving a bright orange-red 
coloration. In .aqueous-alcoholic solution it gives: with ferric 
chloride, a reddish-brown precipitate; with stannous chloride or 
alum, a yellow precipitate; with copper acetate, an orange pie 
eipitate; with silver nitrate, an orange-red precipitate; with tannin 
it remains unchanged. 

Its composition and its ebullioscopic behaviour in alcohol indicate 
the formula C w H e O s , and it. is distinctly acid in character and 
contains no methoxyl groups. The calcium salt, Ca(C JO H 1 0,) ! , 
forms silky, red needles. The acetyl derivative, C^HjOj'OAc, 
crystallises in shilling needles, in. p. 128 — 130°. When reduced 
by means of zinc dust and acetic acid, it is converted into a colour 
less leucoderivative. which is readily oxidised to the original com- 
pound by atmospheric oxygen. By treatment with acetic 
anhydride and zinc dust, it is transformed into the compound. 
C ]S H 1( 0 # , which crystallises in nacreous, white laminae, m. p, 
133 — 134°. The conclusion is drawn that the molecule of lawsoue 
contains one phenolic hydroxylic oxygen atom and two quinonic 
oxygen atoms. Further, since, in alcoholic solution, lawsone give; 
with nickel acetate an intense red coloration, and after some hour! 
a deposit of garnet-red crystals (compare Brissemoret and Comtes, 
A., 1907, ii, 411), the substance must be regarded as a hydroxy- 
naphthaquinone, and is probably identical with 2-hydroxy-l : 4- 
naphthaquinone. T. H. P. 

Formation of Melanin. J. Verm* (Compt. rend. Soc. Biol, 
1920, 83, 760—762; from Chem. Zentr., 1920, iii, 156). — ' The 
brown dye, which has been proved histologically to be converted 
into melanin, is completely soluble in warm water, alkaline and 
acid solutions, and in formalin, but quite insoluble in alcohol and 
solvents for fats. The aqueous solution is faintly acidic, does not 
( ,jve the biuret or purine reactions, dissolves cupric hydroxide, and 
is readily diazotised Addition of neutral formalin renders the 
solution strongly acidic. Addition of solutions of tyrosinase causes 
rapid blackening. Millon’s reaction is strongly marked. The dye 
consists of polypeptides in which tyrosine is present, and is classed 
as an amino-acid dye. A considerable portion of the nitrogen, 
which can be titrated with formalin, disappears during the form- 
ation of melanin, whilst the total nitrogen remains unchanged. 
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The Constitution of Catechin. I. Maximilian Nierenstein 

(T. f 1920,117, 971—979). 

Syntheses in the Bergaptene Group. P. Kabrer, A 

Glattfelder, and Fr. Widmer {Helv. Chim. Acta , 1920, 3, 
541 — 558). — Condensation of 5-hydroxy-2-methylcoumarone with 
hydrocyanic acid and hydrogen chloride yields 5-hydroxy-2-methyh 
coumarone-4-aldiraide hydrochloride, and the latter, when boiled 
with water, yields an aldehyde which is to be investigated later, 
but is most probably 5-hydroxy-2-methylcoumarone-4-aldehyde. 
When heated with acetic anhydride and sodium acetate, this alde- 
hyde yields an “ intermediate compound," which is converted when 
boiled with distilled water into 5-hydroxy-2-methylooumarone-4- 
acrylic acid ; treatment of the latter with methyl sulphate in con- 
centrated alkaline solution yields 5 -methoxy~2-methy looumarone-4- 
acrylic acid, whilst in faintly alkaline solution methyl 5-methoxy-2- 
methylcoumarone-4-acrylate is obtained. The acrylio acid is highly 
stable, and shows not the slightest tendency to undergo dehydra- 
tion to the corresponding ooumarin; similarly, 5-hydroxy4-chloroi 
acetyl-2-methylcoumarone exhibits no tendency to ring- formation 
with loss of hydrogen chloride, the phenomenon in both cases 
being probably due to steric hindrance. 

In order to exclude the influence of the methyl group of the 
furan ring and to approach more closely to the natural products, 
bergaptene and xanthotoxin, coumarone-ooumarin derivatives free 
from methyl groups have been prepared. 5-Hydroxycoumarone is 
obtainable with difficulty from 7-acetoxycoumarin (compare Pech- 
mann, A., 1884, 1173) by way of the dibromide and 5-hydroxy- 
coumarone-l-carboxylic acid. 5-Hvdroxycoumarone reacts with 
hydrocyanic acid and hydrogen chloride, giving 5 -hydroxy coumar- 
one-4-aldimide hydrochloride, which is converted on hydrolysis with 
hot water into 5-hydroxycoumarone-4-aldehyde. Like the methyl- 
ated compounds mentioned above, this aldehyde is not converted 
into the coumarin expected when boiled with acetic anhydride and 
sodium acetate. 

The methyl ether of phloroglucinol undergoes condensation with 
ethyl acetoacetate and sodium, yielding an ethyl methoxyhydroxy- 
methylcoumaronecarboxylate. Cautious sublimation of the corre- 
sponding free acid gives the methoxymethylconmarone, in which 
the closure of the coumarone ring takes place in either the ortho- 
or the para^position to the methoxvl group of the benzene nucleus. 

S-Hydroxy-V-m e t hybou maron e-A-aldehyde (annexed formula), 
crystallises in pale yellow needles, m. p. 181°, 
pjr n /\ and in alcoholic solution gives a green colora- 

attI | M e tion with ferric chloride. The oxime, 
\/\ /CK C.nH.O.N, forms long, white needier*, m. p. 

0 186° (decomp.), the anil, C^H^OoN. yellow or 

yellowish-brown needles, m. p. 160° (deoomp.). 
and the phenylhydrazone , yellow crystals, m. p. 165° (decomp.). 
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The intermediate compound (see above) forms small, yellow 
crystals, m. p. 114°, and is insoluble in sodium carbonate, hydrogen 
carbonate, or hydroxide solution. 

h-IIydrory-2-m e t hylcoum aro a eA-acryl ic acid (annexed formula) 
crystallises in shining, pale yellow 

rn n.PWPH/\ PMo needles ’ m - P- 199 °’ sublimes partly al 

LU 2 n vn. | j || • a higher temperature, dissolves readily 

in alkali solutions, and in acetone 
U solution decolorises permanganate, 

o - .W ethoxy - 2 - me t h yl cou marnn . 
acrylic acid , C 1:1 H,. 2 0 4 , forms pale yellow needles, m. p. 209°, and 
dissolves readily in alkali solution. Its methyl ester, C ]4 H l4 0 4l 
crystallises in yellow needles, m. p. 216°. 
o -Hydroxy-l-m c t U ylco u murauAiddeh yd e (annexed f or m u 1 a ) , j Jre . 

pared by the action of boiling water on the 
aldimide hydrochloride obtained by con- 
densing o-hydroxy-2-methylcoumaran (A. 
1919, i, 595) with hydrocyanic acid and 
hydrogen chloride, crystallises in needle*, 
m. p. 185 c . The o dm <\ C ]0 H n O 3 N, m. p, 
190° (decomp.), the and. and the hydrazonc were prepared. 
o-lfyd rorij'2 -met h yl co it mam n -4 -acrylic arid (annexed formula). 

prepared by boiling the preceding 
compound with acetic anhydride 
and sodium acetate, crystallises in 
pale yellow needles, m. p. 208°. Id 
this case also no compound of 
eoumarin character could be obtained. 


CH 

OH 


\/\/ 
0 


CHMe 

dn. 


COjH-CH.TH.'N — 9 hm 
0 H \/\/CH 2 
o 


7-. I rcto / yronmarin dihnunah 


/ 


CIIB. 
'CIlBr 


OA 


| | I , forms white 

°\/\/ C0 

0 


leaflets, m. p, 114° (frothing). 

■j -// ydro j yrottmar/ntf 1 - atrho.rylir and (Tyhydro.rycmnnnnHt 
arid) (anne.\e<( formula). pre]>ared by the 
action of alcoholic potassium hydroxide on 
tlie preceding compound, crystallises in 
microscopic leaflets, m. p. 281 286° (un- 

corr. ) (decotnp.), gives a brown coloration 
in alcoholic solution with ferric chloride, 
and dissolves in aqnpous alkali to a solution showing blue fluores 
cence, which disappears when the liquid is boiled. 

“)-H ydrorycounmrone obtained bv rapid distillation of 5-hvdr- 
oxy eoum aril ic acid with ralrimn oxide, forms long, fiat needle^ 
m. p. 56°, dissolves re add v in alkali solution, quickly decolorise? 
permanganate in acetone -olution. gives a green coloration ui 
alcoholic solution with ferric chloride, and is reunified with a red 
coloration by cononitr.itcd sulphuric acid. 


QJI 

oh \/\/C-CUH 

<) 
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5 .JiydroxycoumaroneA-aldehyde (annexed formula) forms white 
crystals, decomposes without melting at 260°, 

/ \ and in alcoholic solution gives a canary - 

CHO, | |j yellow coloration with aniline hydrochloride. 

When boiled with acetic anhydride and 
O sodium acetate it yields a compound which 

has not the composition of a simple 

coumarone-coumarin. 

Ethyl hydro? ymeth <nym eth /// von m aron ecarh oryla te (I), forms 


OMc 


i i CMe if-, 

0H \/\/C -C0 2 Kt ' 


0 

(X.) 


OMc 


JMe, 


OH 


\/\/ CH 

0 

(IX.) 


crystals, m. p. 230°. The corresponding arid forms a white 
precipitate, m. p. 202° (decomp.). 

Ht/droxi/mcthori/ntethylromiHtruiie (II) is obtained as a white 
sublimate, in. p. 75° (previous softening), and has the odour of 
coimiarone. 

o-IIjilra;ry-i-cliluri)aii-li/l-‘2-mr.lh;/!roumuruite, 

CILCI-C'O/N CMe 

■ OHlJ x , 

o 


obtained from o-hydroxy-2-methylcoumarone and chloroacetonitrile, 
forms crystals, m. p. 192°, and dissolves readily in dilute sodium 
hydroxide solution. T. If. P- 


3 : 6-Tetramethyldiaminoselenopyronine. 51. Battegay and 
G. Kegel {Bull. Soc rhim 1920, |iv]. 27, 557— 560).— A mixture 
of sodium selenite and sulphuric acid is added gradually to sul- 
phuric acid containing ‘25% of sulphur trioxide and at the same 
time tetramethyldiaminodiphenylmethane is added in small por- 
tions, so that it is always present in slight, excess, the temperature 
not being allowed to rise above 35°. After an hour and a-half the 
mixture is poured on to ice, filtered, and a solution of zinc chloride 
added to the filtrate. The zinrirhloridf of tctnimrthyldiomhw- 
ac.hjiopifronine, O^TT^N-.Cl .Se,ZnCl.„ is obtained in a crystalline 
form. It dissolves in sulphuric acid to a red solution, which on 
dilution with water turns blue. The addition of sodium hydroxide 
to this solution precipitates a reddish-blue base, which is soluble 
in ether. The colouring matter gives slightly soluble iodides and 
nitrates and insoluble dichromates. ^ 


Synthesis oi Derivatives of 1 : 3-Oxthiophan. A. Bistkzyckt 
and Bruno Brenken (Ilelv. ('him, Acta, 1920, 3, 447—467). The 
behaviour of thiobenzvlic acid (a-nnM'captodiphpnylacetic acid) (coni- 
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pare Becker and Biatrzycki, A., 1915, i, 245) towards aJdehy<| 9 
ketones, and ketonio adds is found to be analogous to that of yu ’ 
glycollic acid (Bongartz, A., 1886, 937 ; 1888, 478) and a-thiola* 
acid (Holmberg and Mattisson, A., 1907, i, 475) towards these 
carbonylic compounds. 

4 : i-Diphenyl-X : 3-oxthwphan-5-one (methylene ether ester 

g £ J_| ™ 

thiobenzylic add), CPhjO^ ^ ’ prepared by the interaction »[ 

formaldehyde and thiobenzylic add, crystallises in flat prisma or 
rhombio or triangular plates, m. p. 99 — 100°. Alkali carbonate or 
hydroxide decomposes it with formation of thiobenzylic add, whilst 
with ammonia solution it yields diphenylacetamide and diphenyl 
acetic add. It is not changed by concentrated hydrochloric add 
at 100°, but dissolves gradually in concentrated sulphuric acid 
to a yellow solution, which becomes deep violet after a few minutes 
or more rapidly on heating. It. is not attacked by bromine in 
ing chloroform solution. By zinc dust and’boiling acetic acid it j, 
decomposed, yielding thioformaldehyde (1) and diphenylacetic acid 
whilst chromic anhydride in acetic add converts it into 


4:4- Diph?m/l-\ . 3-o rth t nph an -p-frne-'i-diojid e , CPh.,<^^ v 

- HJ0--0 ’ 

which crystallises in glistening, quadrilateral leaflets or flat prisms 
m. p. 92 — 94°, and with concentrated sulphuric add yields a cupric 
blue solution deepening considerably in colour when heated. When a 
solution of the sulphone in dilute, boiling alkali hydroxide is ren- 
dered add with hydrochloric acid, it yields sulphur dioxide and a 
white, flocculent precipitate. 

:! 'i-o rthiophnrt-b'Otir , CPh„<7*' 

-^CO'O 

prepared from acetaldehyde and thiobenzylic acid, forms micro- 
scopic, colourless, four-sided plates, often in bundles, m. p, 89—91", 
and behaves towards concentrated sulphuric add similarly to its 
lower honiologue. 

4 : i-Diphenyt-2-melh’/l-l : 3-ojlhiophnn-5-i>ne-3-flioxuie 
CPhr<^? HMe , 


obtained on oxidising the preceding oompound, exist! in two modi- 
fications, which are possibly stereoisomerides related in the manner 
indicated by Hinsberg (A., 1916, i, 725; 1917, ii, 173. 461). The 
a-form crystallises in colourless plates, m. p. 79 — 81°. and dissolves 
in hot concentrated sulphuric acid with formation of a reddish- 
brown solution with a violet, reflexion. The 0-form, obtained along 
with the a-form or by treating the latter with boiling acetic acid, 
crystallises in colourless, microscopic rhombohedra, m. p. 97—98°. 

4 A-Diphrnyl-2.-trirhlorometh>J-\ :3-oxthiopfifrn~5-cmr. 



H-CC1 


9 


prepared from chloral and thiobenzylic acid, forme colour!**. pn»- 
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jiatic plates, »• p. 107°. In hot concentrated sulpburio add it dis- 
solves with emission of an intense garlio odour and formation of a 
dolet solution, turning first blue and then an indistinct green. 


2:4: i-Triphenyl-l : Z-oxthioph/m-5-one, 



HPh 


ob- 


tained from benzaldehyde and thiobenzylic acid, forma colourless, 
mostly hexagonal plates, m. p. 94 — 96°. With ammonia solution at. 
125° it gives a 8ma ll yield of a compound , m. p. 163 — 165°, of 
unknown character. It is not attacked by concentrated hydro- 
chloric acid at 100°, but with aniline it furnishes an additive com- 
puund, (VH H,Ph which crystallises in bundles of colour- 

less plates, softening at 67°, then gradually melting and giving a 
clear liquid only at 77'5°. It is not changed at 100° by methyl 
iodide in presence or absence of methyl alcohol, but undergoes pro- 
found decomposition when boiled with a chloroform solution of 
bromine. With concentrated sulphuric acid it gives a yellow 
solution, quickly becoming violet-red with slight evolution of gas. 


2:4: i-TriphenyU\ : 3-oxthiophan-5 mie-'Z-oxide, 



HPh 


obtained by oxidising the preceding compound, crystallises in micro- 
scopic prisms, often united in bundles, m. p. 168'5 — 160'5°, and in 
concentrated sulphuric acid yields a greenish-yellow solution becom- 
ing violet-brown when heated. When boiled with normal potassium 
hydroxide solution, it emits an odour of benzaldehyde, 

4 : i-Diphrnyl-2-p-c/iloropheni/l-l : 3-o.ithiophan-h-one, 


CP1,2 <co6 


S-CH-e 6 H<Cl 


obtained from p-chlorobenzaldehyde. crystallises in slender, silky 
prisms or concentric aggregates of colourless, four-sided prisma, 
m. p. 125 — 126°, and towards concentrated sulphuric acid behaves 
like the chlorine-free compound. 

4 A-Dipkenyl-2-o-nitrophenyl-l :3 -oxthiophan-o-one t c ?1 h 15 0,ns, 
from o-nitrobenzaldehyde, forms colourless, four-sided plates, m. p. 
116 5 — 117’5°, and gives a violet-brown solution in concentrated 
sulphuric acid., 

4'4-Diphenyl-2-m-nitrophenyl-l :3-o.vthiophan-o-one, C n H 1 r 1 0 4 NS. 
from 7/Mutrobenzaldehyde, forms iridescent, white, quadrilateral 
plates, m. p. 132—133°. 

4 'A-Diphenyl-2-ohydroxyphenyl-l : 3-o.rtliiophan-o one, C^H^C^S, 
formed from sal icy 1 aldehyde, crystallises in colourless, microscopic 
rhombs, m. p. 147° (decorap.), and dissolves in concentrated sul- 
phuric acid to a greenish-orange solution, becoming violet-brown 
when heated. In ammonia solution it gives a greenish-yellow solu- 
tion, and in normal potassium hydroxide a greenish-brown solution 
which soon loses its colour. Its acetyl derivative, C. 2 ^H IS 0 4 S, forms 
flat prisms or. concentric aggregates of microscopic, rhombic plates, 
m. p, 104—105°. 


6 b** 
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4 A-JJiphent/l-2-p antst/l-\ :3-oxthiophwi-5-one, C 22 H 18 0 3 S, ob- 
taiued from anisaldehyde, forms colourless, microscopic plates or 
heavy plates, m. p. 103—104°, and dissolves in concentrated sul- 
phuric acid to a greenish-yellow solution, rapidly turning orange- 
brown. 

The y- for tone (I), or, possibly, (II), obtained from o-phthalalde- 


CO.,H-CPIyS-CH- 


CPhpS. , x 

| )cH-( ), 

6 tit) °°~° «>,H 

(I.) <II-> 

hydic acid and thiobenzylie acid, crystallises in microscopic, four- 
sided plates, turns blue at 150°, and decomposes at 168°; it fornu 
also the hydrate, +H.O, which softens at 115°. It dissolves in 
concentrated sulphuric acid, giving a yellowish-brown solution, 
quicklv turning brownish-red with a violet tinge. Its huriitm salt 
was prepared and analysed. 

4 A-Diplimt/l-Z-tti/ri/l-l :3-a-rthioph,tn-5-onr, 

V P h-' S >cH-CH:eHPh, 

CO— tr 

obtained from cinnamaldehvde, forms microscopic, colourless, 
pointed, rhombic plates, m. p’ 150—157° (decomp.) ; its solution in 
concentrated sulphuric acid is orange- coloured, and slowly becomes 
brown or. when heated, brownish-red. 

, . , CPlyS. „ 

4 : 4-7 )ipltni : /l-'2 : i-illnirfln/l-l : 3-u . th'iiplinii-o-iine. le,, 

obtained from acetone and thiobenzylie acid, forms flat, white 
prisms, m. p. 119 5—120 5°, gives a brownish -red solution with a 
violet tinge in concentrated sulphuric acid, and is decomposed into 
its components when boiled with alcoholic potassium hydroxide 
solution. 

o ri /- 4 : -I ill phi nf/l-2-meth ,/!. 1 : 3-« , tlnoplinn-5-nnt. 

^-o> rMe ' co -' H ’ 

obtained from met hvlsuccinic acid and thiobenzylie acid, crystallises 
in truncated, double pyramids or microscopic, colourless, four-sided 
plates, softening at 156°, m. p. IGO'5— 162°. Towards concentrated 
sulphuric acid It behaves like the preceding compound. Its film 
and hnnnm salts form amorphous, white precipitates and rapidly 
decompose. 

4 :4-D!pht nyl-2-mfthyl-2-cftrhrlhn rymtthyl- 1 : 3-oetluoplinn-D-inie, 
? Ph ''S>rMe-(,II,.(,O.Kt formed from cthvl acetoaeetate and 

CO — (y - 

thiobenzylie acid, crystallises in drusy aggregate of colourless, four 
sided prisms, m. p.' C5 and dissolves in alkali hydroxide 

solution and, with an orange coloration, in concentrated sulphuric iww- 
El In, Ira „ 1 h nriip he in/ in ret tr OEt-CS-S-CPh,-CO,R, obtained 

as sodium salt by the interaction of ehlorodipbenylacetic acid a 
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potassium xanthate in presence ot sodium carbonate, forms bundles 
of shining, colourless prisms, sintering slightly at 140°, m. p. about 
167°. Its solution in concentrated sulphuric acid is bright red with 
a violet tinge, and becomes turbid and orange-brown when heated. 
The barium salt was prepared and analysed. Unsuccessful attempts 
were made to decompose the acid with formation of thiobenzylie 
acid. 

Improved yields of thiobenzylie acid may be obtained by a modi- 
fication of Becker and Bistrzycki's method' (A., 1915, i, 245). The 
product given by Bettsehart and Bistrzycki’s method, which involves 
the use of the additive compound of benzylic acid and allylthio- 
carbimide (A., 1919, i, 207), is less pure than that obtained with 
the help of phenylthiocarbimide. 

Coupling of thiobenzylie acid with acetophenone, benzophenone, 
dibenzyl ketone and benzil could not he effected. T. H. P. 

Syntheses in the Cinchona Series. TV. Nitro- and Amino- 
derivatives of the Dihydro-alkaloids. Waiter A. Jacobs and 

Michaet, Heidelserger (./. .1 mrr. Chnu. Sot., 1920. 42. 
1481 — 1489). --Using the method- described (compare D.R.-P. 
283537), it was found that satisfactory results were not obtained 
in the preparation of 5-nit ro- and 5-amino-dihydroquitline. During 
the nitration of dihydroquinine, sulphonation also occurred, and a 
liitrosulphonic acid was obtained. By nitration in fuming nitric 
acid (D P52), however, without (he addition of sulphuric acid, an 
excellent yield of 5-nitrodihydroquiuine, m. p. 220 — 222°. 
[a]® -200 0° (in chloroform), was obtained. 5-Xitrodihytho- 
quinintwlphonit arid, m. p. 260—285° (decomp.), [ojjf - 133-0° 
(in .V/2-sodium hydroxide), was obtained either by nitration of 
dihydroquininesiilplionic acid or by sulphonation of 5-nitrodihydro- 
quinine, 

o-Nitrodihydroquiniiie is best reduced by adding it slowly, with 
stirring, to cold, concentrated hydrochloric acid until it is all dis- 
solved, and then adding stannous chloride to the solution at 0°. the 
temperature not being allowed to rise above 35°. The base was 
finally obtained in yellow needles, in. p. 220—221°, [o]„ —17-7°. 

These methods were successfully used for the preparation ol 
nitro- and amino-derivatives from other dihydro-alkaloids of this 
series, the following compounds being obtained. 

a-Nitroethyldihydrocupreu'.e ( o-nitro-optochin ), m. p. 225 — 226° 
(decomp.), [oj'g 5 - 198-2° (in chloroform); 5-aminoelhyldilivdrocupreine, 
m. p. 214—215° (decomp.), 15-9° (in alcohol) (compare Giemsa 

and Halberkann, A., 1919, i, 342). 

5 Xii rod ihytlroq u inul me, m. p. 208 — 209°, [a];;' + 32G'5° (in 

alcohol), which gives a nitrate, C,.,H r 0 4 N,,HNO,, [a]); + 232-8° ; 
b-aminodihydroquinidine, m. p. 235°, [«]“ + 1 15-5° (in alcohol). 

5- Xitrocthyld ihydrocupreul me, m. p. 220 — 221° (decomp.), 
iajf + 322-4° (in alcohol) ; 5-aminoethyldihydrocnpreidine, m. p. 
216-217°, [a]?f 3 -69-4° (in chloroform), +9P6° (in alcohol). 

b 6** 2 
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5-Nitrodihydrodeoxyquinine, C M H ! jO,N, i |34 H ^0, m. p. 67'5 — 6S)° i 
[a]“ + 80-2° (in alcohol). Attempts to reduce this compound were not 
successful W. G. 


Syntheses in the Cinchona Series. V. Dihydrodeoxy- 
quinine and Dihydrodeoxyquinidine and their Derivatives. 

Michael Heidelbercek and Walter A. Jacobs ( J . Amer. C 'hem. 
Hoc., 1920, 42, 1489 — 1502. Compare preoeding abstract) .—The 
series of compounds studied consisted of dihydroquinine — > chloro- 
dihydroquinine — 4- dihydrodeoxyquinine — 4- dihydrodeoxv- 
cupreine — > ethyldihydrocupreine, and the similar series of 
quinidine derivatives, the methods of preparation employed bei nu 
essentially those used by Koenigs (compare iter., 1895 , 28, 3147 ; 
1896, 29* 372) and Rabe (compare A., 1910, i, 4^17) for the non- 
hydrogenated derivatives. 

* Dihydroquinine dihydrochloride when acted on by phosphorus penta- 
chloride gives chlcrodihydroqiunine, m. p. 143 — 144°, [a]5' 5 4-42-1° 
(in alcohol), giving a hydrochloride, in. p. 232—233° (decomp.), 
[ajj 15 - 2-9°, and on reduction dihydrodeoryqninine, an 

oii, which yields a crystalline trihydrate, [a];,' -77'5° (in alcohol), a 
picrale, a hydrochloride, in. p. 179—180’, [a]?' 1 -6'8°, a dihydn- 
chloride , and .a methiodide, [a];,' - 7-4° (in alcohol). When <le- 
methylated by boiling with hydrobrumie acid, dihydroquinine trihydratc 
yields dihydrodeoxycupreine, m. p. 191—191-5’, [a]?, 1 - 77-1° (in 
alcohol), giving a hydrochloride, in, p. 210’, (ajif + l '5’, a dtltydn- 
bromide, m. p. 225 — 227°, a methiodide, m. p. 163 — 167°, [a ])7 - 3 7 6 : 
and ethyldihydrodeorycupreine hydrochloride, m. p. 185 — 186’, 
[a]f? -9 0°. When chlorodihydroquinine is demethylated by hydro- 
bromic acid it yields bromodihydrocupreine dihydrobromtde , m. p 
196-197°, [ct]r? - 69-1°. 

Chlorodihydroquinidine, m. p. 93-5 — 95°, (u|(f + 20 0’ (in alcohol), 
gives a hydrochloride, in. p. 203 — 209’, [o]'f; + 39 7 0 , and on reduction 
yields dihydrodeoxyquinidine dihydrate, in. p. 81 — 83°, [a](P + 167-3° 
(in alcohol), giving a picrale, a hydrobromide, m. p. 151—152°, 
[a]u 4-64-5*; a dihydrobromide, m. p. 225°, and a methiodide, m. p. 
163 — 164°. When demethylated, (lihydnslcoxyquirlidino yields <fi- 
hydrocupreidine, m. p. 183 — 183-5’, [ a ]r7 + 183-7°, giving a hydrochloride, 
[ajfr 4- 76-8°, a dihydrobromide, and a methiodide, [a]? 4-95-0'. 
Bromodihyilrocupreidine dihydrobromtde has - 47’7°. 

Chloroquinidine gives a hydrochloride, m. p. 199— 206’ (decomp.), 
[a]“ 4-47-7°; deoxyquinidiiK- gives a hydrochloride, m. p- 125°, 
[ajjJ+81'9’: quinene gives a dihydrochloride, in. p. 110—185", 


i«]r 4 - 18 - 4 °. 

The authors suggest that in plaee of the prefix 
the suffix ‘‘ane” should be used, e.g., in place of 
would use quinane. 



Constitution of Lycorine [=■ Narciasine]. K. Gobteb (Bull- 
lord. hot. Buitenzory, 1920, [iii], 2, 1—7. Compare A., this vol., 
i, 467). — Lycorine was obtained from the bulbs of Irvmim 
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r/iganteum in a yield of 0*1 — 0*18% of the fresh material. Ewins’ 
(narcdsaine) formula, C 18 H„0 4 N (T., 1910, 97, 2406), was oon' 
firmed; [a]' D — 120°. The hydrochloride, m. p. 206°, is soluble in 
twenty parts of water at 26°. The mercurichloride, the picrate, 
and the perchlorate decompose, respectively, at 149°, 196°, and 
230°. Asahina and Sugii (A., 1913, i, 1093) found that lycorine 
when heated with phloroglucinol and sulphuric acid gives a reddish- 
brown precipitate, indicating the presence of a methylenedioxy- 
group, already surmised by Ewins. Gorter has applied this reac- 
tion quantitatively by heating lycorine on the water-bath with 
30% sulphuric acid, with and without resorcinol; the difference 
between the weight of the two precipitates corresponds roughly 
with that calculated for formalresorcinol from one methylenedioxy- 
group. 

The above faftjts, and the blue fluorescence produced on adding 
a few drops of permanganate to lycorine sulphate solution, sug- 
gested a relationship to hydrastine, further emphasised by the 
opposite sign of the specific rotations of the free base ( - 120°) and 
of the hydrochloride ( + 43°). 

With hydrogen and palladous chloride, lyconne is reduced to 
(Uhydroli/conne, C 1B H ]9 0 4 N, prisms, in. p. 247°, yielding a sparingly 
soluble nitrate , m. p. 243°. The reduced base is not made fluor- 
escent by permanganate, whence the author concludes that the 

hydroxyl of the supposed 
lactonic side-chain is not 
CH,<q| || IflMe adjacent to the isoquinoline 

O CO nucleus, as in hydrastine, but 

CH-CH *CH rat * ler that the fluorescence of 

- ! lycorine is due to a double 

linking adjacent to this nucleus. Oxidation of lycorine with per- 
manganate gave a small quantity of hydrastic and of oxalic acids, 
but no succinic acid, which leads the author to choose the annexed 
among various possible formulae. G. B. 

Ortho-para-isomerism in the Preparation of Diaminodi 
phenylmethane. Harold Kino (T., 1920, 117, 988—992). 

Manufacture of Asymmetric Carbamides. Axel Viggo 
Blom (Brit. Pat, 125584). -Asymmetric carbamides are produced 
by the action of the calculated quantity of carbonyl chloride on 
equimolecular proportions of an aminonaphtholsulphonic acid and 
a primary aromatic diamine in which the two amino-groups have 
different reaction speeds, in consequence of the presence of an 
ortho-substituent, as in the tolylenediamines, or of the substitu- 
tion of one hydrogen atom by a formyl group. The operation 
must be conducted in such a way that the components are con- 
tinuously brought, into reaction in molecular proportions in a large 
vat, with efficient stirring, at a temperature* of about 40° while a 
solution of an alkali hydroxide is run in in sufficient quantity just 
to neutralise the hydrogen chloride liberated. G. F. Si. 
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Preparation o! Derivatives of p-Nitrophenylcarbamide. 

Farbwerke vohm. Meister, Lucius & Bruning (D.R.-P. 319970' 
from Cheni. Zentr 1920, iv, 132 — 133). — p-Nitrophenylcarbamide 

chloride is caused to react with primary or secondary bases or their 
substitution products, particularly sulphonic acids, hydroxy, 
sulphonic acid, etc., with or without reagents which absorb 
hydrogen chloride. The greenish-yellow lake-dye, pp '-dinitrodj. 
phenyl airhamhh, is obtained by heating /Miitrophenylcarbamide 
chloride with p-nitroaniline and nitrobenzene, or by the direct 
action of carbonyl chloride (1 mol.) on p-nitroaniline (2 niols.} if 
the initial temperature is not too high. Sodium sulphanilate and 
/Miitrophenylcarbamide chloride react in the presence of water and 
sodium acetate to yield xodimn pj y' -nit null pheniflcnrhnmidt. 
su/phonate, yellow, crystalline powder, sparingly soluble in water, 
which is reduced by sodium sulphide solution to tne corresponding 
colourless, more readily soluble //////////-compound. The dark yellow 
,s odium cih yle nehix-yp' -nit nuli ph en phonute is pre- 
pared from sodium ////-diaminostilbenesulphonate. H. W. 


Degradation Experiments with Dibromomaleic and 
Chlorolumaric Acids. Paul Ruggi.i and Carl Hartmann (Hek, 
(’him. Acf*t, 1920, 3. 493 514). The authors have subjected 
dibromomaleic acid to those reactions which, as a rule, convert an 
acid into an amine with one carbon atom less than the acid, the 
object being to obtain the brominated amine. XH-cCBriCBr-XH,. 

Ethyl dibromomaleate (compare Michael, A., 1893, i, 144; Pmn. 
A.. 1888, 1058; Ruhetnaim and Cuniiington, T.. 1899, 75, 962) 
may be prepared by heating an alcoholic solution of dibromomaleic 
anhydride and hydrogen chloride under pressure. Attempts to 
obtain ditertiarv glvcois. and bonce, by loss of water, dihvdrofuran 
derivatives, bv treating ethyl dibromomaleate with organo- 
magnesiurn compounds. yielded unsatisfactory results, Ethvl 
hydrogen dibromomaleate, ( I.TLlI’CBr.l'Brd (LEt. crystallises in 
pale yellow, radiating needles, rn. p. 65 67°; Salmony and Simoni? 

gave in. p. 100°’. which is erroneous (A., 19b.), i, 631). 

DihninwwnJfh- duwmlt y X H..*( *n*( 'Br.CBr'CO’N II.*, forms 
slender, colourless needles, turns brown at 120°, and decompose 
with evolution of bromine at 200°. 1 reatment of the diamide with 

bromine in a sealed tube at 90' yields dihroinomaleiroide, m- P- 
227° (compare Dunlap, A.. 1896, i, 471). 

The hi/dntzine salt of dihrnmotnnhirhydrozidir im-id, 
XII.-NII-C(>('Br:(BrCO_.H,XJI 4 , 
forms slender, white needles, in. p. about 130° (decomp.), and in 
aqueous solution reacts with ammoniacal silver solution in the 
cold, whilst with neutral silver nitrate, silver dibromomaleate 
precipitated. By dilute sulphuric acid, hydrazine sulphate i? pre 
cipitated, and the action of benzaldehyde precipitates wth * 
hydrazine niolenilt* 4 - as lwuizylideneazine. By prolonged oi in r 
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with dibromomaleic anhydride in alcoholic solution, the salt is 
converted quantitatively into the ammonium salt of 
Dibromomaleic hydrazide [4 :5-dibrnmo-5 : Milceto-X : 2 : 3 : 6- 

tclrahydr<ijiyndaiine\ , H, which forms yellow 


needles and is a highly stable compound; when slowly 
heated to above 300°, it gradually turns brown and decom- 
poses, and when immersed in a bath at. 340° it melts and 
decomposes. The ammonium salt. ( '(II.O.N.Bty N H :! , forms almost 
colourless crystals, and does not reduce ammoniacal silver solution. 
The two silver salts, 0,110, N. Hr, Ag and (^O.N .Hr.Ag,,, the barium. 
salt ( + 6H 2 0), and other salts have been prepared. 

4 : 5-Dibromo-'i-ethax!/-6-kelo l ; G-dihi/drupyridatsine, 


r. I> £-0 dlt d NO 

CBr 'CEr-m> NH ’ 


obtained by heating the di-silver salt of the preceding compound 
with ethyl iodide and alcohol, crystallises in white leaflets, m. p. 
206° ; its silver salt was prepared, but not in a pure state. 

4 : 5-Dihromo-3-<iretor>/-§-k<f<i- 1 : Q-dihi/dropyrufazhie, 


forms crystals, sintering at 225°. m. p. 228°, and has the normal 
molecular weight in boiling alcohol. 

Ethylenediamine dihrom omaleate. ^HjC^Bro.ColI^No, forms 
slender, white needles, turning brown at about 170°. and then 
decomposing. 

Dibro mom aleicd i h t/drojcamic acid. 

NOH:C(OH)-OBr:CBr-C(OH):NOH, 
forms a hygroscopic, non-crystallisable mass; the sodium salt, 
QH^N^BrgNao, is also hygroscopic. 

Chlorofumaric chloride, COCl*CfT.CH*COCl. prepared from 
tartaric acid and phosphorus pentachloride (compare Perkin, T., 
1888, 53 , 696), may be freed from chlorides of phosphorus by 
shaking with water, if care be taken that no heating occurs. The 
diethyl ester of chlorofumaric acid, prepared by dropping alcohol 
on to the crude chloride (compare Claus, A., 1878, 855). gives 
vapour which strongly attacks the eyes. 

COCH 

Ethyl ftf/mzoJone-S-erfrhoiylalr. I ^>C-CO.,Et (compare 

H. iN 

Rothenburg, A., 1893. i, 180, 367, 730; Ruhemann, T.. 1896 , 69, 
1394), prepared by the interaction of ethyl chlorofumarate and 
hydrazine hyclrate, forms crystals, m. p. 178°. and with fuming 
nitric acid yields a violet solution giving, on neutralisation, a 
violet compound, m. p. 164°. 

E i *mon och lorofu marylhyd rnzitit ■ , (C O. JI * CH CC 1 • C O * NH * ) 2 , 

obtained as hydrazine salt by the interaction of chlorofumaric 
chloride and hydrazine hydrate, forms almost colourless crystals, 
w. p. above 360°. and reduces ammoniacal silver solution in the 
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hot, but not Folding's soiuuon ; it dissolves only in alkali solutions 
giving deep yellow colorations. The hydrazine salt, 
C g H 14 0 8 N s Cl 2 ,2H„0, 

forms somewhat unstable, deep yellow crystals, m. p. 218°, and 
reduces Fehling's solution and ammoniacal silver solution 
immediately. T, H. p 


Structure- and Stereo-isomerism ol Indazole Derivatives 
and the Constitution of Indazole. Karl von Acwers and 
Marianne Duesberg (Sit., 1920, 53, [5], 1179—1210). — Further 
details of the preparation and properties of the 1- and 2-alkyI- 
indazoles are recorded (compare A., 1919, i, 455), and the corre- 
sponding quaternary salts have been fully investigated. It j s 
shown that the 2-alkyl derivatives, like the 1 -alkyl compounds, hr..; 
the power of uniting with one molecular proportion of alkali iodide 
but that a second proportion cannot be added, although the 
quaternary iodide still contains a tertiary nitrogen atom. Identical 
products are obtained by the action of the isomeric 1- and 2-alkvI- 
indazoles on the iodide of the same alkyl, but isomeric quaternary 
compounds result from the interaction of alkylindazoles with the 
iodide of a different alkyl radicle. Homologous alkylindazoles of 
the same series give different- additive products with reciprocal 
homologous alkyl iodides, whilst homologous alkylindazoles ol 
different series give identical results when similarly treated. The 
quaternary iodides liberate alkyl iodide when heated above their 
melting points. The 1 -alkyl derivatives eliminate the added alkyl 
iodide, and thus re-form the parent substance; on the other hand, 
the 2-alkyl compounds lose the alkvl group of the base in the form 
of alkyl iodide, and retain the radicle of the iodide used, or, in 
other words, the product of fission is a 1 -alkyl derivative. The 
observations are most readilv explained bv assuming the general 

structure C r , H ^ . tor the quaternary iodides. A 


method of converting 2-alkvlindazoles into 1 -derivatives is thus 
given, and also the simplest and liest method of preparing the 
latter in the pure state. 

Further instances of stereoisomerism among acylindazoles are 
recorded, and more definite evidence is adduced that the observed 
phenomena are actually due to stereoisomerism. The capability to 
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yield such stereoisomerides dis 
appears when an alkyl group is 
introduced into the 3-position 
/ Apparently the possibility of 
stereoisomerism depends on the 
presence of a tervalent 
nitrogen atom in the ring, as 
and the phenomena are thus 


indicated by the annexed formulae, , 

similar to those recently observed by Freund and Kessler an , 
Heea. The apparent disappearance of stereoisomerism tn the c 
of the alkyl derivatives finds its parallel in the frequent orma 
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of stereoisomeric aldoximee and the infrequent ooourrenee of 
isomerides of the type of acetophenoneoxime. 

The authors have attempted to bring all available chemical and 
physical evidenoe to bear on the problem of the elucidation of the 
constitution of indazole itself. They are led to the conclusion that 
this cannot at present be conclusively settled, but that the balance 
of the evidence is greatly in favour of formula I rather than II. 

C1 A<nh> N 

(I.) (II.) 

2-Methylindazole, prisms or plates, m. p. 56°, b. p. 261°/ordinary 
pressure, 135°/16 mm., is prepared from methyl iodide and 
indazole, from silver indazole and methyl iodide, and from 

2- methy]indazole-3 carboxylic acid at 230°; when crystallised from 
water, it appears to form a monohydrate (compare Schad, A., 
1893, i, 280). It forms crystalline double compounds with silver 
nitrate and mercuric chloride. The picrate forms yellow, silky 
needles, m. p. 168°. 1-Methylindazole, m. p. 60 — 61°, b. p. 231°/ 
ordinary pressure, 109°/ 1 7 mm., is prepared from 1-methvlindazole- 

3- carboxylio acid, or by the alkylation of indazole with methyl 
iodide and sodium methoxide; the mixture of the 1- and 2-methyl 
derivatives obtained by the latter method is separable by fractional 
distillation under ordinary or diminished pressure, or by crystal- 
lisation of the picrates. l-3{ethi/!indaiole picrate forms slender, 
yellow needles or coarse, transparent crystals, m. p. 136 — 137°. 
1-Methylindazole yields crystalline double compounds with 
mercuric chloride and silver nitrate. 1 :'2-Dimethy!indazolium 
iodide , m. p. 187°, is prepared by heating either 1- or 2-methyl- 
indazole with an excess of methyl iodide at 100°; the correspond- 
ing picrate has m. p. 167—168°. 2 -Ethplindazole is a pale yellow 
oil, b, p. 268°/ordinar_v pressure. 140°/14 mm. ; the picrate , m. p. 
155 — 156°, is immediately precipitated from dilute ethereal solu- 
tion in the form of slender needles, which are gradually trans- 
formed into coarse, transparent crystals. 1 -Ethylindazole is a 
colourless oil, b. p. 126 — 127°/ 21 mm. ( picrate , thin, pale yellow 
needles, m. p. 148 — 150°). The action of ethyl iodide on 1-methyl- 
indazole or of methyl iodide on 2-ethylindazole at 100° leads to 
the production of X-methpt-l-ethyUndatoliuni iodide, small, 
colourless needles, in. p. 172'5 — 173° (picrate, m. p. 196 — 197°). 
l-Mcthyl-l-ethi/UndazoIium iodide, m. p. 154°, is similarly pre- 
pared from 2-ijiethvlindazole and ethyl iodide or 1-ethylindazole 
and methyl iodide; the corresponding picrate has m. p. 149 — 150°. 
1',2-DiethplindazoIium iodide forms coarse, colourless crystals, 
m. p. 134° ( /tic rate, m. p. 153°). 2 :3-Dimethylindazole, m. p. 
79—80°, yields a picrate. m. p. 224—225°. and is converted by 
methyl iodide into 1:2: 3-trimethylindaznlinm iodide, colourless, 
silky needles, m. p. 220 — 221°. Decomposition by heat proceeds 
normallv in the cases of 1 ; 2 -dimethylindazolinm iodide. 2-methyl- 
1-ethylradazolium iodide, and 1 :2 ;3-trimethylindazolium iodide, 
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the product in the latter case being the 1 : 3-dimethyl derivative. 
l-Methyl-2-ethylmdazolium iodide yielded a mixture of l-methyl- 
ind azole (at least 75%) and 2-ethylindazole. 

The stable form of 2-acetylindazole yields a crystalline hydro- 
chloride, which is decomposed by exposure to moist air. The labile 
variety is completely transformed into the stable isomeride when 
heated for thirty minutes at 100°. The additive compound of 
the labile form and mercuric chloride has m. p. 174 — 1 75°. 
Hydrogen chloride decomposes the labile variety, with formation 
of indazole hydrochloride. Stable 2 - propionyl i n</azo(e, f roni 
indazole and propionic anhydride at the ordinary temperature, has 
b. p. 267°, ill. p. 52°; it appears to be dimorphous. The labile 
propionate (from the silver salt or by the pyridine method) fonn< 
pearly leaflets or shining, rhombic plates, m. p. lOO'O — 101*5°; it 
has b. p. 267°. and is then quantitatively converted into the stable 
variety. The stable benzoate crystallises in slender, colourless 
needles, m. p. 94- -9.3 c . The labile home rule form? small, coarse, 
colourless crystals, m. p. 78°; it can be distilled without decom- 
position at the ordinary pressure, and is thereby converted into 
the stable variety ; the same change occurs slowly at the ordinary 
temperature, rapidly at 100°. Attempts to acetylate 3-methyl- 
indazole by methods similar to those outlined above in connexion 
with the propionvl derivative led only to the formation of 2-aoetyl- 
3-methylindazole, in. p. 72—73°. Similarly, only one form of 
'2-aeettil-S-ethylnuf azoic, slender prisms or large, well-defined 
crystals, ni. p. 33 3 36*3°, could be prepared from 3-ethyl- 
indazole. 

o-Xitrobenzovl chloride is conveniently prepared by the action 
of thionvl chloride on o-mtrobenzoic acid, and is converted by 
ethyl methylacetoacetate and sodium into < thyl o -nilrohemml 
mHhy1nrctn*i'ft<it'\ which is hydrolysed by sulphuric acid (1:1) to 
o- intro pro pi o ph t n on <■ , pale vellow. viscous, odourless oil. b. p. 
166 167° 13 nun.. 161 : 10 !1 mm. (>•* to lent ha zone, m. p. 
1«2 183°); it is reduced bv a large excess id stannous chloride to 

o-u w i » o pro pio j)h r n on r , pale yellow leaflets or hexagonal platelets, 
m. p. 46 I7 C (o/hiif, needles, m. p. sx sfp). The ami no ketone 
is converted according to the method of Fischer and Tafel into 
'$~ctht/1\ndn:o1t\ slender, interwoven needles or coarse prisms 
m. p. 74 5 75 5°. b. p. 290° atmospheric pressure, 137 15S C 

15 mm. The jncratr has in. p. 1 >2‘> 153*5'. 2:3 -Diethyl- 

indazole, from 3-ethvl indazole and ethyl iodide at 200°. is a. colour- 
less oil. b. p. about' 2*7 290“ . which’ does not show any tendency 

to crystallise; the pirratr forms pale yellow needles, m.^ p- 
184 188° after previous softening. ^* ^ 

Stereoisomeric Acyl Derivatives of Substituted Indazoles. 

K. von Avwkks and K. Schwkouck (/hr., 1920, 53, [ ]> 

1211 1232). It has Wn shown previously (preceding abstract) 

that 2-acyl derivative- of indazole exist in two stereoisomeric 
forms of differing lability, whilst similar instance;* of s ero ° 
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isomerism have not up to the present been observed with deriv- 
atives of the 3-alkylindazoles. The present communication deals 
with the effect of the entrance of substituents in the benzene 
nucleus. In every case which has been investigated, It has been 
found possible to isolate stereo-isomeric acyl derivatives. The 
stability of the labile isomerides varies very greatly ; in some 
instances the substances cannot be preserved unchanged for more 
than a few minutes, even at the ordinary temperature, whilst in 
others they can be heated for hours on the water-bath, and even 
maintained in the molten condition for a short time without under- 
going transformation. The benzoyl derivatives are more stable 
than the corresponding acetyl compounds. In general, for some 
unexplained reason, the chemical nature of the substituent appears 
to have less influence on the stability of the derivative than has 
its position in the benzene nucleus. At present it is not possible 
to establish any definite connexion between the melting points and 
relative stabilities of the isomerides. 

The stable acetyl and benzoyl derivatives are prepared by the 
action of warm acetic or benzoic anhydride on the indazoles. The 
labile compounds are obtained by the action of the requisite acid 
chloride on a suspension of the silver salt of the indazole in absolute 
ether; a few labile acetyl derivatives were prepared by the pyridine 
method. The following individual substances are described: 
6-nitroindazole. m. p. 181° (2-acetyl derivative, stable form, m. p. 
140—141°, labile form , colourless leaflets, m. p. 74— 75°; 2-benzoyl 
derivative, stable form, m. p. 164—165°, labile form- , yellowish- 
white. silky noodles, m. p. 133 -134° or 140° for different prepar- 
ations). 6-Nitroind azole does not behave as definitely as indazole 
itself and its methyl derivatives towards methylating agents under 
varying conditions; thus, when heated with an excess of methyl 
iodide at 100°, it gives mainly 6-nitro-2-methylindazole, m. p. 
159 --160° mixed, however, with Q-nitro-l-inefhi/limfazole, yellow, 
matted needles, m. p. 108- -109°. When alkylation is effected in 
the presence of sodium methoxide, a mixture of the 1- and 
2-methyl derivative? is likewise produced, the former being in 
excess. The constitution of 6-nitro-2-niethylindazole is deduced by 
its reduction to G-wn i n «-2 -nu th /// i tula znfe, long, intertwined needles, 
m. p. 156 — 157°, which, after diazotisation and elimination of the 
diazo complex, yields 2-methylindazole. 5-Xitroindazole, m. p. 
208°, gives a stable acetyl derivative, m. p. 158 — 159°. and a 
labile rom pound, long, slender, silky needles, m. p. 138 -139° ; the 
corresponding stable haiioyl derivative crystallises in pearly 
leaflets, m. p. 193 — 194°, whilst the labile *uh*tanee forms prisms, 
m. p. 155°, when plunged into a bath preheated to 150°, but other- 
wise depending on the rate of heating. 4-Nitroindazole, in. p. 
202 — 203°, is converted into stable and labile acetyl deriraii-rc^ 
colourless, silky needles, m. p. 144*5-— 14. r 5°. and small, pale 
yellow needles, m. p. 119 121°, respectively; the stable benzoyl 
compound has m. p. 162 163°, whilst the labile form, pale yellow, 

slender needles, has ni. p. 130 — 132°. 4-Nitroindazole is reduced 
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by ferrous sulphate and excess of ammonia to 4-aminoindazolt 
colourless, shining leaflets, m. p. 150 — 151'5° (the hydrochloride, 
nitrate, sidphate, and picratc, greenish-yellow needles, which decom 
pose without, melting at 175—180° after darkening at 170°, ar , 
also described). 2-.I cetyli-acejylaminmndazole is prepared in , 
stable modification, colourless, shining leaflets, m. p. 201 — 202'5°, 
and a labile form, pale yellow crystals, m. p. 155 — 160°. ’When 
either variety is warmed with dilute hydrochloric acid, 4 -acetyl, 
aminohidazole hydrochloride is obtained in long needles, m. p p 
223—225°, from which the free base, coarse prisms, m. p. 145 — 14go 
is isolated in the usual manner. 4-6’ yanoindazoh forms yellow, 
flat needles, m n 157 — 160°. 7-Nitroindazole. m 


linn ncwiwt **«. ■ — / — * • jy, 

186-5— 187-5° yields a very readily hydrolysed, stable acetate, 
m. p. 132 o — 134°; the corresponding labile variety could not he 
isolated with certainty, apparently owing to its extraordinary fa!e 
pf hydrolysis. 

5-Chloro-o-toUiidine, b. p. 118 120°/18 mm., is converted into 
its benzoyl derivative, colourless needles, m. p. 165—156°, which 
is transformed through the nitroso-derivative into b-chloroimlmlt, 
slender, shining needles, m. p. 119 — 120° ( picrate , m. p. 
193—195°); its stable and labile acetates have m. p.’s 144-115' 
and 119 — 120° respectively. 

5-Methvlindazole, m. p. 117°, is conveniently obtained from 
benzo-m-4-xylidide. which is converted into its unstable nilrm- 
compound, m. p. about 71- 74°, which, when preserved in J*nzent 
solution, passes into the desired compound (picrate, thin, pale 
yellow needles or darker yellow needles grouped in rosettes, in. p. 

189 170°), The stable acetate forms shining leaflets or flat 

needles, m. p. 49°, whilst the labile variety crystallises in colour- 
less, transparent leaflets, m. p. 110- 111°. The stable and labile 
propionyl compounds have m. p. s 59 -60° and 97 98° respec- 
tively, whilst the m. p.'s of the corresponding benzoyl derivatives 
are 89' 5— 90’5° and 120—121°. Treatment of 5-methylindazole 
with an excess of methvl iodide at 100° yields 2 : o-dicu-': 
indazolc, coarse prisms, m. p. 76 -77°. b. p. 270 o /atmo9phm 
pressure (the picrate, yellow, silkv needles, m. p. 197—19? . 
mercuric chloride double salt, small, colourless prisms, m. p. about 
220°. and silver nitrate additive compound, small, slender needles, 
m p P4’5 -125 .5°, are described). Alkylation with methyl 
iodide and sodium methoxide. on the other hand, appears to lead 
almost exclusively to the production of 1:5 -dtmethyhnim e ; 
colourless needles, m. p. 62- 63° (picrate, m. p. 159-160° mero.no 
chloride and silver nitrate additive compounds, m. p. > 17- 
and 157 — 158° respectively). 6-.1 (ethylindazole, shining ea e 

m. p. 177-178° (picrate. m. p. 163-5-164’5°), forms » * 
stable acetyl compound, b. p. 146-147°/16 tnm- «id » labile 
derivative, colourless, shining leaflets, m. p. 116— Ho • 

A New Indigoid Dyestufl. 5-fDioxy-2 : 4-p3rtoidinri- 
2 indoleindigo [5(2>Indo^lpynmi<tae-2 : 4 .6-trio J- gj) 
Mahtinet and 0. Dornier ( Compt . rend., 1920, » 
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When some of the technical fusion of indoxyl is added to an acetic 
acid solution of alloxan heated on a water-bath, 5(2 ')-indoxylpyr- 
imidini-2 : 4 : 6-triotie is obtained in opaque, violet npedles. It 
dyes wool and silk heliotrope, and even has a certain affinity for 
cotton. Its sulphonio derivative dyes wool and silk violet. To 
this compound the authors assign the constitution I, although this 


oo<K>c:c<^>c,h, co<^;Co >n .c<co >c , H4 


(i) 


(no 


constitution has already been assigned by Felix and Friedlander 
(compare A., 1910, i, 278) to a compound prepared by them from 
barbituric acid and isatin anilide. They contrast the properties 
of these two compounds, and consider that the constitution of the 
latter compound is better represented by formula II. W. G. 


Fission of Organic Dyes by Hydrogenation. Richard 

Meyer ( Ber 1920, 53, [5], 1265 — 1276). — Alizarin direct violet R 
and alizarin direct green G of the Ilochst Farbwerke are decom- 
posed by hydriodio acid with the formation of leuooquiuizarin and 
p-toluidine^2 -sulphonic acid, and are thus isomeric with alizarin 
irisol and alizarin cyanine green G of the Farbeufabriken Friedr. 
Bayer k Co., which, when similarly treated, give leucoquinizariti 
and p-toluidine-3-sulphonic acid. It is remarkable that whilst 
p-toluidine-2-sulphonic acid condenses readily with quinizarin or 
leucoquinizarin, p-toluidine-3-sulphonic acid is unable to undergo 
such condensation, possibly because of internal salt formation 
between the neighbouring amino- and sulphonic groups. 

The utility of concentrated hydriodic acid in effecting the fission 
of azo-dyes has been examined in a number of instances and its 
efficiency compared with that of sodium hyposulphite. In general, 
an aqueous or alcoholic solution of the dye is heated with an excess 
of concentrated hydriodic acid until, action appears to be complete; 
the liberated iodine is removed by sulphurous acid and the hydriodic 
acid by evaporation with concentrated hydrochloric acid. The 
method has the great advantage over other reduction processes that 
it does not introduce any inorganic salts into the solution. Methyl- 
orange is decomposed by sodium hyposulphite or by hydriodic acid 
into p-aminodimethylaniline (acetyl derivative, m. p. 130°) and sul- 
phanilic acid, whilst diphenylamine-orange gives p-aminodiphenyl- 
amine, m. p. 66°, and sulphanilic acid. Metanilic arid and p-amino- 
diphenylamine are obtained from metanil-yellow, whilst Congo- red 
yields benzidine and 1 : 2-naphthylenedi amine-4 -sulphonic acid. 
Naphthylene-red gives 1 : 5-naphthylenediamine and 1 : 2- 
naphthylenediamine-4-sulphonic acid. H- W. 


New Catalytic Elements for the Transformation of 
Diazotised Compounds. A. Korczy^ski, W. Mrozinski, and 
W. Vielau (Compt. rend., 1920. 171, 182 — 184).— In oertain of 
the changes brought about in the S&ndmeyer reactions it is found 
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that the copper salt, may quite well be replaced by the corresponding 
nickel or cobalt salt. Thus the double cyanide of nickel and potass- 
ium may replace that of copper and potassium for the preparation 
of nitriles from the corresponding diazonium salts. Cobalt is D0 t 
satisfactory for this change. 

Cobalt thiocyanate is an excellent catalyst for the conversion of 
diazonium salts into the corresponding thiocyanate, and in this case 
the intermediate double compound could isolated from benzene- 
diazonium chloride. It had the constitution 
(C i; H 5 -N 5 ,-CNS).,,Co(CNS) ; ,, 

and was obtained as a malachite-green, crystalline powder. 

The preparation of chloro- or bromo-benzene from benzene- 
diazonium chloride or bromide by the nickel or cobalt haloids only 
resulted in very poor yields, and took place only in boiling solution. 

Zinc and iron salts showed no sign of any catalytic action for 
these changes. W. G. 

Preparation o! Methyl Red. Lotus Desvkhgses (Ann. Clin. 

nnn/.. 1 9-JO. |ii|, 2, 209—210). A solution of S9 grants of sodium 

nitrite in 150 c.c. of water is added slowly, with stirring, to a mix- 
ture of 137 grams of anthranilic acid, 1000 grants of water, 222 c.c. 
of hydrochloric arid (22°). and 300 grams of powdered ice. During 
the addition the temperature must not rise above 5°. After twenty 
minutes the mixture is added to 121 grams of dimethylaniline dis- 
solved in 90 c.c. of hydrochloric acid (22°) and 200 c.c. of yater. 
and, when the mixture has been stirred for a few minutes, 185 
grams of sodium acetate dissolved in 500 c.c. of water are intro- 
duced. The purple-red crystals which form (in a few hours) are 
collected, washed with cold water, dried at 50°, and recrystallised 
front alcohol. W. P. S. 

The Classification of the Proteins. Pierre Thomas (Bull 
.sV. rhim. Biol., 1920. 2. 112 US). The existing classifications 
are reviewed, and the desirability of adhering to a simple and 
uniform international scheme is emphasised. .T. C. 1). 

Barger's Microscopical Method of Determining 
Molecular Weights. II. Its Application to Caseinogen. 

K t’M ao Yasi akam i UM„,n. 1920. 14. 522 .533).-- The author 
confirms the observation of Robertson ( The Physical Chemistry of 
Proteins/' 1918) that the molecular and ionic concentration of alkali 
casein o? mate solutions of neutral and alkaline reaction is condi- 
tioned bv the concentration of the alkali solution in which the 
caseinogen is dissolved. The osmotic concentration of alkali casino- 
genate solutions of acid reaction ?s dependent on the amount o 
dissolved caseinogen. and the mean weight of the ions in solution 1 ? 
about 2000. 

The solubility of caseinogen in alkali solutions containing a certain 
amount of alkali chloride is almost twice that of caseinogen in pure 
alkali solution. This probably offers an explanation of the nig 
solubility figures obtained by Robertson (hr. rit .) and Van V e 
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and Boswortli (A., 1913, i, G60). The true solubility of caseinogen 
in pure alkali must be 22'5 — 25 x 10 ~ 5 gram-equivalent alkali per 
gram oaseinogen, and the molecular weight of alkali caseinogenate 
which is soluble in distilled water must be 4000 — 4400. W. G. 

The Influence of Salts on the Optimum Condition of 
Precipitation of Caseinogen. L. Michaeus and Albert v. 

Szent-Gyorgyi ( Bioc/iem . Ze.itxch., 1920, 103, 178 — 185). — The 
change in the optimum condition of precipitation of caseinogen by 
acetic acid and sodium acetate in the presence of salts is brought 
about by the action of the anion and the cation of the salts. When 
the action of the cation is stronger, the optimum flocculation is 
shifted to the less acid zone and vice versa. When the activity of 
both ions is the same no change in the optimum takes place. A 
table and curves of the results obtained with various salts are given. 

S. S. Z 

The Mode of Action of Chlorine on Oxyhemoglobin. 

Andre Mayer and Fred Vlks ( Hull . Soc. chim. Biol ., 1920, 2, 
90 — ill). A series of products are formed, which are characterised 
by their spectra, during the action of chlorine on hemoglobin. It 
is probable that following the inhalation of large doses of chlorine 
the same series of reactions occurs as may be obtained in vitro. 

J. C. D. 

Haemocyanin. IV. Visible Absorption Spectrum of 
Oxyhsemocyanin. C. DiiIsrf. and A. Burdkl { J . Physiol Path, 
yen., 1920, 18, 685 — 701). — The results of these spectrographic 
studies show that the oxyhamiocvamns of the gastropod molluscs of 
the cephalopoda and of both the marine and freshwater crustaceans 
give a clear and intense absorption band in the yellow when 
examined in suitable concentrations and solvents. The solutions 
examined were sufficiently clear and yet rich enough in pigment to 
give the characteristic band when intense illumination was em- 
ployed. The solutions of oxyhsemoeyanin do not contain tetronery- 
iherin in appreciable quantities. Slight variations in the axis of 
absorption are considered as due to differences in the amounts of 
electrolytes present in the solutions examined. Photographs are 
appended. Chemical Abstracts. 

Acidity of Ash-free and of Commercial Gelatin Solutions. 

n. E. Patten and T. G. Kellems (J. Biol, ('hem., 1920. 42. 
363 — 366), — The isoelectric point of ash-free gelatin lies at p n - 4'? . 
corresponding with a hydrogen-ion concentration of 1 "59 x 10 and 
that of commercial gelatin at />„ = 5'64, with hydrogen-ion concen- 
tration 2'28 x 10~ 5 . The displacement of the isoelectric point of 
commercial gelatin is due to its alkali content. W. G. 

Effect of Salts of Heavy Metals on a Protein and the 
Beversal of such Effects. Robert A. Kehoe (J. Lab. Clin . 

1920, 5, 443 — 452). — The coagulation of gelatin, under the 
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influence of salts of heavy metals, is not an irreversible reaction, but 
may be reversed through the action of alkalis or the neutral salts 
of the alkali and alkaline-earth metals. Not all such salts are of 
the same value in producing this effect, there being a marked 
secondary dependence on the add radicle combined with the metal. 
Thiocyanates and iodides are more effective than bromides and 
chlorides. Reversal occurs most readily if the alkali or salt is added 
soon after the coagulation of gelatin by the heavy metal has been 
caused, and if heat is used. Coagulation of gelatin by heavy metals 
may be completely inhibited by the previous or simultaneous addi- 
tion of alkalis or salts of the alkali or alkaline earth metals in suffi- 
ciently high concentrations, even when these are not of such nature 
as to combine with the coagulant. It is suggested that the metals 
react with the gelatin to form definite compounds as do the same 
metals with the fatty acids to form soaps. On the basis that the 
poisonous effects of the heavy metals on the body are due to coagu- 
lation of body proteins, the author believes that the administration 
of alkalis and salts of the alkali and alkaline-earth metals would be 
of benefit in lead and mercury poisoning, by reversing the coagula- 
tion of the proteins. Chemical Abstracts. 

Relation between the Internal Complex Metallic Salts 
and the Solubility of Silk in Ammoniacal Nickel Solutions. 
The Biuret Reaction (Cu, Ni, Co) of Silk and Wool. M. 

Battegay and Theodore Vot.tz (Bull. Soc. ckim ., 1920, [iv], 27, 
536 — 540). — The colour changes and ultimate solution of silk when 
it is immersed in an ammoniacal solution of a nickel salt are 
explained as due to the formation of a complex nickel salt with a 
cyclic structure. The changes occurring are considered to be similar 
to those of the biuret reaction, and it is shown that under suitable 
conditions similar colour reactions may be obtained with silk and 
alkaline solutions of copper and cobalt salts. 

When wool is dissolved in warm aqueous sodium hydroxide and 
to the solution an excess of copper sulphate is added, a rose-coloured 
liquid is obtained after filtration. Nickel salts give similar pheno- 
mena.. Similar results are also obtained if the wool is first partly 
hydrolysed by acid and then treated with alkali and copper 
sulphate. W. G. 

Does Chloropicrin Act on the Soluble Ferments ? Oabbiei. 
Bertrand and (Mme) Rosenblatt (Vnmpt. rend., 1920, 171, 
137 — 139).- Chloropicrin was found to possess only a very slight 
inhibiting influence on the action of the various soluble ferments, 
su erase, amygdalina.se. urease, catalase, zymase, laccase. and 
tyrosinase, which were examined. W- ^ 

Silicon as a Substitute for Carbon in Organic Compounds. 

Artur BygdEn (Diet., V ptala, 1916, pp. 189). — A historical aum- 
mary of the chemistry of silicon oompound9 and their relation 
the correeponding carbon compounds is given, followed by a stu y 
of the physical relations between the two classes of substances 
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Mono-derivative*, RSiClj, are easily obtained in most oases, diaub- 
stituted derivatives are very difficult to prepare, whilst tetrasubBti- 
tuted derivatives are the most easily obtained because an excess of 
the Grignard reagent can be used. 

The b. p.’s under diminished pressure and the densities at different 
temperatures of the following compounds are recorded: RSiCl 3 , 
where R = Et, Pr, butyl, isobutyl, isoamyl, Ph, and CH„Ph ; R 2 SiCL 2 , 
where R = Et and Pr; RSiEtCL,, where R = Pr, isobutyl, and Ph; 
SiR 4 , where R = Me and Et; SiR 3 R', where R = Me or Et and 
R' = Et, Pr, butyl, isobutyl, isoamyl, Ph, and CH 2 Ph; SiMe^R,, 
where R = Et and Pr; SiMeEtR^, where It Pr, isobutyl, and Ph; 

C}F,<[’[J^,^>SiR. 2 , where R=C1 and Me. 

Bemyltrimethylmethanesulphonic acid , rectangular tablets with 
2H 2 0, m. p. (anhydrous) 142'2 — 144'2°, obtained by shaking the 
hydrocarbon with fuming sulphuric acid (6% S0 3 ), forms the 
salts ammonium, potassium (1H,0), sodium (2H»0), lithium (1H. 2 0), 
calcium (0'5H 2 O), strontium (2H 2 0), harium (3H 2 0), magnesium 
(7H 2 0), zinc "(6H 2 0), cadmium, (3H,0), ferrous (7H 2 0), nickel 
(8H 2 0), cobalt (8[ ?]H 2 0), had (2H 2 0), copper (6H,0). and silver 
(IHoO). The acid chloride , tablets or prisms, m. p. 58'7 — 59’2°, acid 
bromide, m. p. 65'5 — 66°, amide , needles or scales, m. p. 101°, 
methylamide, m. p. 94 8- 05 3°, anilide, in. p. 137°, methylanilide, 
m. p, 97 ‘8 — 98°, o-toluidide, leaflets, m. p. 156 — 157°, p -toluididc, 
m. p. 117 — 118'2°, and bentylamide, m. p. 1415- -141"7°, are 
described. By fusion with potassium hydroxide the potassium salt is 
converted into Bfip-trimethylethylpherwl, OMe/CH,-C B H 4 -OH , 
needles, m. p. 118 — 118'2°. Chemical Abstracts. 


Physiological Chemistry. 


Further Data Concerning the Alleged Relation o! Catalase 
to Animal Oxidations. Raymond' L. Stehle and Arthur C. 
McCarty (,/. Biol. Chem.. 1920, 42, 269—273. Compare A., 1919, 
i, 561). — Measurements were made of the carbon dioxide produc- 
tion, and hemoglobin and catalase contents of rabbit and cat blood 
drawn to correspond as nearly as possible with successive periods of 
normal and high metabolism. Contrary to Burge's hypothesis (com- 
pare A., 1919, i, 233), these experiments demonstrate that there 
may be great variations in the rate of animal metabolism without 
any change in the catalase content of the blood. W. G. 

Manganese Content oi Human Blood and Tissues. 

Clarence K. Reiman and Annie S. Minot (J. Biol. Chem., 1920, 
42, 329 — 345 ). — See this vol., ii, 558. 
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Exchange of Chloride Ions and of Carbon Dioxide between 
Blood Corpuscles and Blood Plasma. L. S. Fridbricia ;7 
Biol Ghem., 1920, 42, 245- -257).— The author confirms the results 
of Van Slyke and Cullen (A., 1917, i, 521) as to the influence of 
the carbon-dioxide tension on the partition of the chlorides between 
plasma and red corpuscles, and shows that the cause of the exchange 
of chloride ions between plasma and corpuscles is in the red cor- 
puscles and not in the plasma. The' amount of chloride ions passing 
from the plasma into the corpuscles by increasing the carbon-dioxide 
tension from (V08 to 162 mm. almost completely accounts for the 
increased carbon-dioxide combining power gained by the plasma. 
Increasing carbon-dioxide tension increases the carbon -dioxide com- 
bining power of bolh plasma and corpuscles, but the hydrogen-ion 
concentration remains almost the same in plasma and corpuscles at 
different carbon-dioxide tensions. Hasselbacli s explanation of the 
properties of hemoglobin (A., 1917. l. -190) offers an interpretation 
of both of these phenomena. W. G. 

Metabolism of Carbohydrates. I. Stereochemical Changes 
undergone by Equilibrated Solutions oi Reducing Sugars 
in the Alimentary Canal and in the Peritoneal Cavity. 

James Arthur Hewitt and John I’rvde ( Biorhtm . 1920, 14. 

695- 405). — See this vol.. i. 508. 

The Metabolism of Sulphur. III. The Relation between 
the Cystine Content of Proteins and their Efficiency in the 
Maintenance of Nitrogenous Equilibrium in Dogs. Howard 
R. Lewis (■/. Biol. Chcm.. 1920, 42. 289- 296). A study of the 
relative efficiencies in nutrition of casein, a protein low in cystine 
content, and of scrum albumin, high in cvstine content, for dogs, 
Under conditions of low protein intake, serum albumin is more 
effective ill maintaining nitrogenous equilibrium than is casein. 
When casein is supplemented hv cystine, however, it is as efficient 
as serum albumin for the maintenance of nitrogenous equilibrium. 

W. G. 


The Fat-soluble Growth promoting Substance in Lard 
and Cotton seed Oil. Amv I.. Daniels and Hosemarv I.ooobms 
(./. Itiiil. I’hem., 192'). 42. ,'S.'i9 362). Roth lard and cotton-seed oil 
apparently contain appreciable amounts ot the fat soluble growth 
promoting substance, as is shown bv tin 1 growth of rats on a diet 
containing either of these fats and otherwise devoid of the fat- 
soluble vitamin?. " ' 


Vitamine Studies. V. The Antiscorbutic Properties oi 
Raw Beef, R. Adams Di tcher, Eoith M. Pierson, and Alice 
Biestek (./. Bio I. '7 inn., 1920, 42, 301 310). Guinea-pigs were 

fed on a diet of oat-, water, and an amount of autoclaved mi 
sufficient to improve the diet, but insufficient to prevent scurvy. 
The animals developed scurvy and died. The addition of " a 
extracts of raw. lean I -ref equivalent to ■ I** ° r grains 
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^ e f had no effect on the time of onset of scurvy or on the length 
of life of the animals. That the beef extract contained, no 
deleterious ingredient was shown by the fact that when orange 
juice was added to the diet in addition to the beef juice, there 
was no scurvy and the animals were in excellent condition. 

w. a. 

Lipase of Pulmonary Tissue. Andr£ Mayer and Pierre 

Morel ( Bull . Son. chirn. Biol., 1919, 1, 189 — 207). — Pulmonary 
tissue contains an enzyme which hydrolyses esters and glycerides, 
and has properties different from those of pancreatic lipase. 

J. C. D. 

Action of Extracts of the Spleen on the Smooth Muscle 
Tissues. Preparation and Nature of the Active Principle. 

L. Stern and E. Rothlin (.7. Physiol. Path, gen., 1920, 18, 
753—780). — The authors attempt to isolate the active principle of 
extracts of the spleen, which produces hypertonic conditions in 
organs containing smooth muscle tissue. Fresh spleens were 
cleaned from fat and connective tissue and ground to a pulp. The 
macerated tissue was boiled for half an hour in 2 to 3 vols. of 
water made slightly acid with acetic acid, and filtered. The 
filtrate was then heated just to the b. p., and sodium chloride 
and acetic acid were added until no more precipitation occurred. 
After filtering, the filtrate (usually clear) was evaporated on a 
water-bath to one-tenth the original volume. The material 
separating out oil cooling was removed by filtration or centri- 
fuging, and the liquid evaporated to dryness, powdered, and kept 
in a desiccator over sulphuric acid or calcium chloride. The pro- 
duct is soluble in water and very active in producing hypertonicity ; 
25 to 30 grams of substance result from 1 kilo, of spleen. The 
ethereal extract of the powder when dried and dissolved in salt 
solution is ineffective in producing contraction of smooth muscle. 
An extract of the powder made with slightly acidified ethyl 
alcohol is, however, quite as active as an equivalent amount of 
the original preparation. During the evaporation of the ethyl- 
alcoholic extract, insoluble material settles out, which is removed 
by filtration or centrifugation, and the residual liquor evaporated 
to dryness. A dark brown, hygroscopic powder results. The 
further purification of the compound is best effected by precipita- 
tion with phosphotungstic acid, and gives a product some sixty 
times a? effective. The preparation is named "lienine by the 
authors, who consider from physiological experiments that its action 
is through a direct effect on the smooth muscle fibres, thus differ- 
entiating it from adrenaline, which acts by intermediation of the 
nerve elements. Lienine is thus similar in action to £-amino-4- 
ethylglyoxaline. In view of these results, particular interest is 
attached to the spleen. It appears as if this organ can be con- 
sidered as exercising an action on the general economy in retarding 
the exchanges and counterbalancing the action of othei oigans. 
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for example, the thyroid, such splenic function being due, in part at 
least, to lienine, representing as it does a prqptuct of internal 
secretion or functional activity, Chemical Abstracts 

Evidence Indicating a Synthesis oi Cholesterol by Infants 

James L. Gamble and Kenneth D. Blackfan (J. Biol. Chen' 
1920, 42, 401 — 409). — For the estimation of cholesterol in milk 
and stools, the authors recommend a modification of the method 
of Autenreith and Funk ( Munch . met/. Work., 1913, 60, 1243| 
the non-saponifiable material being separated from the soaps tv 
using diluted alcohol and light petroleum (compare Kumagawj 
and Suto. A., 1908, ii, 331). 

Analyses of the non-saponifiable fraction of infants’ stools con- 
firm the observation of Muller (compare A., 1900, ii, 289) that in 
the case of infants on a continued milk diet, cholesterol is excreted 
in the stools without undergoing change to any appreciable extent 
into coprosterol. From determinations of the cholesterol intake 
and excretion of four infants over a period of three days, durian 
which the subjects were gaining in weight and receiving a usual 
amount of cholesterol, it is shown that the cholesterol excreted 
was 1-7 to 3-4 times that which was preeent. in the food. 

W, G. 

Decomposition of Propionic Acid in the Animal Body, 

T/FON Blum and Pierre Worincfr (Bull. Soe. chim. Biol.. 1920, 
2. 88- 95). — Lactic and pyruvic acids were found in the urine 
following the administration of propionic acid to dogs and rabbits. 
These products probably arise in the body by oxidation of the 
a-carbon atom of the injected acid. The authors compare this 
with the oxidation of the a-carbon atom in the degradation of the 
a-amino-acid molecule in the animal organism. The question 
whether lactic acid or pyruvic acid is the first to be formed is fully 
discussed, but an opinion is postponed until further researches have 
been completed. J. C. D. 

The Influence of Chemical Constitution on the Toxicity 
of Organic Compounds to Wireworms. F. Tattersfieid and 

A. W. R. Roberts (-1. Agrir. Sri., 1920, 10, 199 — 232). --The 
authors have examined a very large number of organic compounds 
with respect to their toxic action on wireworms, and from their 
results certain general conclusions may be drawn as to the relation- 
ship between chemical constitution and toxicity. 

The genera! effect of a class of compounds of the same type is 
directly determined by the chemical constitution of the type, but 
the particular effects of individual members of a class are linutei 
by their physical properties, such as volatility. On the shoe, 
aromatic hydrocarbons and their halogen derivatives are more toxic 
than the aliphatic hydrocarbons and their halogen 
The substituent- which influence toxicity most when '"““t. 
singly into the benzene ring are, in decreasing order of ettect 
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ness: methylamino-, dimethylamino-, hydroxy-, nitro-, amino-, 
ioditi©, bromine, .chlorine, methyl groups. This order is. however, 
modified in the presence of a second substituent ; thus, for example, 
when there is a methyl group already present in the ring, the order 
becomes: chlorine (in the side-chain), amino-, hydroxy-, chlorine 
(in the ring), methyl. When chlorine and hydroxy-groups are 
present together, they give rise to highly toxic substances, and the 
association of chlorine and nitro-groups in chloropicrin gives; rise 
to one of the most toxic substances tested. Methyl groups intro- 
duced into the amino-group of aniline increase toxicity more than 
if substituted in the ring. 

Compounds with irritating vapours, such as allylthiocarbimide, 
chloropicrin, benzyl chloride, usually have high toxic values, these 
values not being closely correlated with the vapour pressures or 
rates of evaporation of these substances. 

There is a fairly close relationship between toxicity and vapour 
pressure, rate of evaporation, and volatility in the case of com- 
pounds of the same chemical type. Thus, in a series of similar 
compounds, decrease in vapour pressure and volatility is usually 
associated with an increase in toxicity. A limit is put on toxicity 
by the decrease in vapour pressure, which may sink too low to 
permit of a toxic concentration in the vapour phase. Chemically 
inert compounds boiling above 170° are usually uncertain in their 
toxic effect on wireworms, even after an exposure for 1000 minutes 
at 15°. Nearly all organic compounds boiling above 215° are 
uncertain in their action, whilst those boiling above 245° are non- 
toxic, although theee limits depend to some extent on the resist- 
ance of the insect, the length of exposure, and the temperature at 
which the experiment is carried out. W. G. 


Chemistry of Vegetable Physiology and Agriculture. 


Action oi a Bulgarian Ferment on Maltose and Sucrose. 

Gen Itsu Kita (Bull. Sue . chim. Biol., 1920, 2, 140 — 142).- — 
This enzyme has no action on maltose or sucrose, as has previously 
been stated by Bertrand and Duchiifek (A., 1909, i, 623). 

J. C. D. 

The Fermentation o! Dextrose, Galactose, and Mannose 
by Lactobacillus pentoaceticus, n.Bp. W, H. Peterson and 
E. B. Fred ( J . Biol. Chem ., 1920, 42, 273— 287).— [With J. A. 
Anderson.] — The aldoses, dextrose, galactose, and mannose are 
Fermented by Lactobacillus peutoaceticm, n.sp., with the produc- 
tion of lactio acid, ethyl aloohol, carbon dioxide, and small amount* 
of acetic arid. Dextrose and galactose are fermented at approxim- 
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ately tile same rate anil to the same extent., but mannose is nior e 
slowly attacked and less sugar is consumed. The difference ij 
probably explicable by the configuration of the sugars. 

The acetic acid obtained during the fermentation is probalilv 
produced by secondary fermentation of the lactic acid formed ' 

W. G. 

The Nature of Yeast Fat. Ida Smedlhy MacLeam and E Taa 

Mary Thomas ( Hiochem . 1920, 14 , 483—493). — Palmitic 1 
oleic, and linoleic acids have now been identified with certainty in 
veast fat, but the pentadecoic acid previously described (HinsW 
and R cos, A., 1903. ii, 565; 1904, ii, 760) is a mixture of palmitic 
and Ian ric acids. An acid, m. p. 77°, was isolated (compare 
Neville, A., 1913, i. 1020), and is possibly arachidic acid. Tie 
authors were unable to confirm the presence of the dodecenoic acid 
described by Hiusberg and Roos (foe. cit.). 

The sterol, present, to the extent of about 20% of the total yeast 
being partly in the free state and partly as fatty acid esters, i 
apparently identical with Tanret's ergosterol (A., 1889, 407). It 
is probable that the mycosterol isolated from certain fungi by 
Ikeguchi (this vol.. i, 160) is also identical with ergosterol, and 
that this sterol is characteristic of the whole group of cryptogams, 
Yeast sterol is differentiated from the sterols of the higher plants 
and animals bv the presence of three double bonds in its molecule 

W. G. 

Water Culture Experiments with Different Nutrient 
Solutions ; Influence of Manganese and Hydrogen ion 
Concentration. Fr. Weis (K. Vet.-Landbohojskole Aamknjt., 
1919, 239 -280; from t.'hem. 7,rntr.. 1920, iii, 99).— Manganese 
sulphate added to culture solutions in an amount equivalent to 
their normal iron content does not exert a beneficial influence on 
the growth of plants, The most favourable hydrogen-ion concen- 
tration for the classes of plants investigated was p n — io 6'0. 

H. W, 


Action of Chromium and Manganese on Plant Growth. 

Tit. Pfeiffer. \V. Simmf.rmaciieh. and A. Rippel ( F»hUnij> 
I.„n,hr. Z*it„ 1918. 17 18 , 313; from Hint. Ze»tr., 1920, 

49 , 259 263). Kxperiments on oats and barley treated with 

an ordinary fertiliser and with small proportions of chrome iron ore 
or potassium dichromate fail to reveal any beneficial effect of the 
chromium (compare Kiinig. A , 1911, ii. 524). Similar experiments 
on oats treated with manganous sulphate indicate that the effect o 
the manganese is at most very minute. T. 1 . 


Are Vitamines Necessary for the Development of : Plante? 

AiT.t-.srr. I. i'm. ere -™/.. 1920, 171, 

author finds that fre.-h brewer's yeast, heated to 13o . and no ? 
capable of curing polyneuritis in pigeons, gives a bouillon waw 
considerably imp r oves the development of fungi grown 
culture solutions. As a result of these ami further experiments, 
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author concludes that vitamines, as ordinarily characterised, are not 
essential for the development of plants. " W. G. 

Chemical Components of Green Plants. II, Presence of 
a Mixture of Unsaturated Alcohols in many Green Plants. 

Habtwig Fran zen and Adolf Wacner (Sitzungxber. Heidelberg 
.1 hul. li nts. Math. uat. Klaese, Abt. A, 1920, 2 reprints, pp. 4; 
from Chem. Zentr 1920, iii, 95). — The mixture of unsaturated 
alcohols found previously in the leaves of beech and chestnut is 
shown by its characteristic odour to be present also in the leaves of 
all classes of plants investigated (forty have been examined). The 
distillate from the mountain ash also contained hydrocyanic acid, 
whilst a component with an intense odour ot lemons (citral) was 
present in that from strawberry leaves. The first distillate from 
certain plants (wormwood, dahlia, peppermint, ivy) contained 
notable amounts of essential oils. H. W. 

The Presence of Copper in Plants and Particularly in 
Foodstufis of Vegetable Origin. B. Go6rithablt (Compt. 
rend., 1920, 171, 196 — 198}. — The author has determined the per- 
centage of copper present in a large number of fruits, vegetables, 
and seeds, and finds that the amount varies from 0 0087 to 0 0636% 
of the ash, and from 11 to 17 1 mg. per kilo, of fresh material. 

W. G 

The Odorous Constituents of Apples, Emanation of 
Acetaldehyde from the Ripe Fruit. Frederick B. Power and 

Victor Ii. Chesnut (/. Amer. Chew . Sue., 1920, 42, 1509—1526). 

The odorous constituents of apples were found toeonsist essentially 
of the amyl esters of formic, acetic, and liexoic acids, with a very 
small amount of the octoic ester. In addition, there was a consider- 
able proportion of acetaldehyde and probably some free acid. The 
aqueous distillate from fresh apple parings also contained exceed- 
ingly small amounts of methyl and ethyl alcohols and furfuralde- 
hyde, the latter probably arising from some chemical change during 
the distillation. The essential oil obtained from apple parings 
amounted to 0 0035% in the case of Ben Davis apples and 0 0043% 
in the case of crab apples. 

Acetaldehyde is a product of the vital activities of the fruit, and 
occurs in the exhalations from ripe apples. W. G. 

The Extraction of the Fat-soluble Factor of Cabbage and 
Carrot by Solvents. Sylvester Solomon Zilva ( Biochem . J., 
1920, 14, 494 — 501). — Alcohol extracts t lie fat-soluble factor from 
cabbage and carrots. An amount of such extract equivalent to 
10 — 12 grams of fresh carrots given daily is sufficient to promote 
normal growth in rats subsisting on a diet lacking the fat-soluble 
factor. In addition, the alcoholic extract from carrots contains the 
antineuritic and, to a smaller extent, the antiscorbutic factors. An 
ethereal extract from the alcoholic fraction equivalent to 25 grams 
fresh carrots promoted recovery and renewed growth in rats 
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which were declining in weight on acoount of a fat-soluble factor 
deficiency. W. G. 

The Occurrence of Water-soluble Vitamins in som e 
Common Fruits. Thomas B. Osborne and Lafayette B. Mendel 
(/. Biol Client., 1920, 42, 465 — 489). — [With Alfred J. Wake, 
man.] — The fresh juices of the edible parts of the orange, lemon 
and grapefruit contain water-soluble B vitamine, the potency of 
the juices in this respect being similar, for equal volumes, to that 
of cow’s milk. These juices may be suitably desiccated on starch 
without losing their efficiency. Grape juice was less potent than the 
fruit juices mentioned above. Tfie edible portions of apples ami 
pears furnish some water-soluble B, but from a comparative stand 
point they cannot be regarded as rich in this factor; prunes are 
apparently somewhat richer. 

From preliminary experiments it is doubtful whether the juice 
of lemon or grapefruit contain more than traces, if any, of the fat- 
soluble vitamine, though orange-juice would appear to contain some 
of this vitamine. W. G. 

Spilanthol, the Pungent Principle of Para Cress 
(Spilanthes oleracea). I. Yasuhiko Asahina and Micaizo 
Asano ( J . Pharm. Soc. Japan, 1920, No. 460, 503 — 515).— Gerber 
(A.. 1903, ii, 609) isolated the pungent principle of Para cress, 
spilanthol, C s; H 64 O s N 2 , as a syrup, which, when heated with alco- 
holic hydrochloric acid in a sealed tube, gave a base. C ( H,,N, and an 
acid, C 1( H.,jOo. The authors prepared crude spilanthol (about 1%) 
from the air-dried flower-heads of the plant by Gerber's method. 
When kept it is changed into a resinous substance, and it becomes 
less soluble in ether. The base, C,H n N, formed by heating it with 
alcoholic hydrochloric acid, proved to be iaobutylamine. Another 
decomposition product polymerised to a resinous substance. By 
shaking crude spilanthol in acetic acid solution in presence of 
platinum-black, it absorbs hydrogen gradually, with formation of 
hpdrospdanthol ; this is a colourless, viscous liquid with hay-like 
odour and bitter taste, which solidifies to crystals, m. p. 28°, is stable 
towards permanganate, and does not polymerise. It is probably a 
mixture of two substances, C,,H j: ON and C l4 H., 9 ON. By heating 
with alcoholic hydrogen chloride in a sealed tube, hydrospilanthol 
yields fsobutylamine and a saturated fatty acid, nr. p. 28° and b. p. 
136 — 140° ’4 mm.; probably a mixture of decoic acid. m. p. 31'5°, 
and nonoic arid, m. p. 12 5°. K. K. 

The Toxicity of Iron and the Antitoxic Properties of 
Copper with Respect to Ferrous Salts. L. Maquense and 
E. Demoitssy (Compt . rend., 1920, 171, 218— 222).— Ferrous salts 
are much more injurious to young plants than ferric salts. Any 
condition which tends to facilitate the oxidation of the ferrous to 
ferric salt consequently diminishes the toxicity of ferrous salts. 
This is the case with an addition of monopotassium phosphate, an 
particularly with an addition of copper sulphate, which ha« nee 11 
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shown to exert a catalytic action on the oxidation of ferrous salts 
(compare this vol., ii, 547). w, Q 

Comparative Study of the Microflora and Nitrogen 
Content of Soils Partly Sterilised by Calcium Sulphide. 

G. Truffaut and N. Bezssonoff ( Com.pt . rend., 1920, 171, 
268 — 271). With a strong application of calcium sulphide and 
naphthalene or cymene to soil in porous pots, without a crop, this 
aerobic medium favours losses of ammoniaeal nitrogen and is un- 
favourable to the development of anaerobic bacteria, such as 
llacilhw butyricus. If the experiment is repeated with a crop 
present, there is much less loss of nitrogen, whilst if the applica- 
tion is applied to soil in the field, crops being grown, it is found 
that there is a large increase in growth on the treated plot, no loss 
of nitrogen from the soil, and a considerable increase in the 
numbers of B. butyric u* present. W. G. 

Measure of the Ammonising Power of Arable Soil. 

R, Perotti (.! tti R. A ccad. I.incei, 1920. [v], 29, i, 251—256. 
Compare A., 1908, ii, 124). — The best conditions for carrying out 
the solution method of determining the ammonising power of 
arable soil are as follows: 10 e.c. of l a% peptone solution are 
treated in a test-tube with 5 c.c. of the solution, obtained by steep- 
ing 50 grams of the soil in 500 c.c. of well-water. The tube is 
kept in a thermostat at 20—25° for four days, after which the 
ammonia produced is estimated bv distilling the contents of the 
tube in presence cf magnesium oxide. The mean of four separate 
determinations is taken. T. H. P. 

T^ie Mechanism of the Decomposition of Cvanamide in 
the Soil. G. A. Gowif. (J Agric. Set., 1920, 10, 163 — 17G. 
Compare A.. 1919, i. 376). — Cvanamide decomposes, in untreated 
soil or in soils previously heated to 120° or 135°, by a purely 
chemical change to carbamide. The subsequent conversion of the 
carbamide to ammonia is brought about by soil organisms. In 
sterile soils there is an accumulation of the carbamide, and this 
may also occur to a certain extent in soils under normal condi- 
tions. This decomposition of cvanamide appears to be more rapid 
in clay soils than in sandy soils. In the case of an inert sand, in 
which the cyanamide did not undergo decomposition, it. was found 
that the addition of a zeolite, prehnite. resulted in the conversion 
oi the cyanamide into carbamide. 

Cyanamide does not appear to decompose in the manner 
indicated above in peat and ten soils; in these it gives rise to a 
relatively small production of carbamide under normal conditions. 

W. G. 

Solid Phases obtained by the Evaporation of certain Soil 
Extracts. M. S. Anderson and William H, Fry (J, Ind. Eng. 
t'hem., 1920, 12, 663 — 668). — The salts deposited on the evapor- 
ation of the water extract of soils are of a much more complicated 
character than is indicated by a simple statement of the ions 
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existing in solution. The deposited salts are similar to tho< 
obtained by natural or artificial evaporation of sea-water, bul nc 
soil can bo expected to furnish all the salts occurring in natural 
deposits of saline substances, since these represent crystallisat'ci 
from a composite soil extract. As the salts Iregin to scparat- 
from the water extract at a point not far from the concentration 
corresponding with the moisture in an air-dry soil, it follow 
that the roots of growing plants may he in contact with solutions 
of these salts. Obversely, it is probable that the complex salts 
may be present- in the soils only in solution in soil moisture an .i 
never in the solid phase. W. P. g 

Substances Dissolved in Rain and Snow. Anon (Ckm 
Setrt, 1 020. 121, 13 — 14. Compare Sehutt and Dorrance, \ 
1919, i, lit)!. — An account of analyses ot rain and snow which f e jj 
in Ml. Vernon, Iowa, over the period October 9th, 1919, ^ 
May 22ud. 1920. During ihis period, 1137 inches of rain fell and 
snow equivalent to 2 ' t ’ 7 inches of rain, this in twenty-one pre- 
cipitations of rain and eight of snow. hit. Vernon is a town of 
9.500 inhabitants, and is situated seventeen miles from the nearest 
industrial oentro; it has no manufacturing industries. Tie 
analyses show that, during the period mentioned, 51-0306 lb. of 
sulphate as S0 3 fell per acre, the largest amount being 34 parts 
per million of water on March -1th. or 7 7137 lb. per acre. The 
total amount of chlorine was 48-1044 lb. per acre, equal to 79 361b, 
of sodium chloride. The largest concentration was in a slight 
snow storm, equivalent to 0 02 inch of rain, on December 2nd, 
when 17'7 parts per million were obtained, which is equivalent to 
4'0157 lb. per acre. Nitrogen was determined in four forms: as 
nitrates (NO,,), nitrites (XO.V free ammonia, and albuminoid 
ammonia. A total of 0 62? II lb. of nitrogen as nitrate fell, the 
greatest amount being o il part per million, or 0 06S06 lb. per 
acre, on December 2nd and January 23rd, at which times snow 
equivalent to O’OS inch and 0 50 inch of rain fell, respectively. 
As nitrite, there was a total of 0113725 lb. per acre, of nitrogen, 
the greatest amount bring on March 19th, equal to 0'0'J part per 
million of water, or 0-00453 lb. per acre; at this time 0'4 inch of 
rain fell. Free ammonia, equivalent to 2 8642 lb. of nitrogen, fell 
during the period; on March 1th. nitrogen as ammonia, equal to 
2 '30 parts per million, or 0"52181 lb. per acre, fell, with 0’4 inch 
of rain. Albuminoid ammonia was less frequpnt in its occurrence, 
for 32V of the rainfalls gave no reactions for this form. A total 
of 0 4974 lb. of nitrogen as ammonia in the albuminoid form fell, 
the greatest single amount coming on February 12th, when I D 
parts of nitrogen per million, or 0-2511 lb. per acre, fell, wit 
snow equal to 0'2"> inch of rain. The total amount of nitrogen 
as free and albuminoid ammonia was 3 3616 lb. per acre. T f 
total amount of nitrogen in all forms was 4 02726 lb. P e il a ^ re ’ 
and of this, 82T>V, was in the form of the two ammonias. J F. ■ 
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Arc and Spark Spectra and the Periodic System. Ingo 
\V. X). Hackh (A strophes. J., 1918, 48, 241— 255).— A survey of 
the relations among number and intensity of lines in the arc and 
spark spectra and the fa.M.F. and valency of elements. It is shown 
that elements of high electro-potential give few lines, elements of 
weak electro-potential give many lines, and that elements with a low 
polar number (1 — 3) show very intense lines, whilst those with a 
high polar number (above 5) show lines of weak intensity. The 
spectrum is thus not the result of a number of homogeneous atoms, 
but the average result of different atoms or atom species. Thus the 
elements with strong E.M.F. have few species of atoms, the electrons 
being arranged in a few definite positions, whilst elements of weak 
E.M.F. have many species, the electrons being arranged in a variety 
of systems. The paper contains also a spiral arrangement of the 
periodic system from which the new periodic table is derived (A., 
1918, ii, 306, 396). Chemical Abstkacts. 

Spectrum of Hydrogen Positive Rays. G. P. Thomson 

(Phil, May., 1920, [vij, 40, 240 — 247). — The positive ray spectrum 
of hydrogen has been examined under varying conditions in the dis- 
charge tube, whereby the proportion of atoms and molecules was 
varied over a wide range. The experiments show that the Balmer 
series is produced when positively charged hydrogen atoms pass 
through hydrogen as positive rays. The second spectrum is produced 
when positively charged hydrogen molecules pass through hydrogen 
as positive rays. The failure of Stark and Wilson to find the 
Doppler effect for the second spectrum of hydrogen is probably to 
lie explained by the absence of molecules in the positive rays used. 
In certain circumstances a great change can be made in the nature 
of the positive rays given by a discharge tube by subjecting it to 
a magnetic field. J. F. S. 

Krypton and Xenon. J. N. Collie (Proc. Boy. Sac., 1920, 
[-1J, 97, 349 — 354). — A number of hitherto unmeasured lines have 
been observed in the spectra of xenon and krypton. The lines are 
observed with a fairly strong discharge, but still more are visible 
when a Leyden jar is placed in the circuit. It was found impossible 
Lo photograph the lines, which were therefore directly measured. In 
the case of xenon, 44 lines are recorded between AA 7121 and 6036, 
and with krypton 35 lines between AA6768 and 5718 are measured. 
The lines are all of low intensity, but in the case of one experiment 
with xenon with a jar discharge the following brilliant lines were 

VOL. OXV1H. ii. 
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seen ; AA 6880 (5), 6730 (5), 6669 (5), 6470 (7), 6318 (8), 6179 (8) 
It was observed that after passing a heavy current for some hours 
the xenon entirely disappeared and the tube became vacuous. This 
occurred with krypton and hydrogen, but with the difference that 
in the latter eases the gas was regained when the metal splashes 
were heated, whilst with xenon no gas could be recovered on heatiim 
the tube, electrodes, or splashes. The disappearance of the xenon 
occurs most readily with platinum electrodes, and aluminium and 
copper come next. No gas is evolved when the splashes are dissolved 
in acid or alkali, consequently there is no formation of a compound 
corresponding with a hydride, unless this, on treatment with 
alkali, forms an alkali xenate. J. p § 

Revision of the Series in the Spectrum of Barium. 

E. A, Saunders (.1 strophys. J., 1920, 51, 23 — 36). — A study of 
photographs taken by A. S. King of vacuum furnace spectra leads 
to the revision and extension of the known spectrum of barium, 

Chemic al Abstracts. 

Character of the Absorption Spectra Produced by the 
Electric Furnace. II. The Zeeman ESect for Electric 
Furnace Spectra. III. Electric Furnace Spectra of Cobalt, 
Nickel, Barium, Strontium, and Calcium in the Region 
of Greater Wave-length. Arthur S. Kino (AslrvjAti/s. J., 1920, 
51, 13—22, 107- -120, 179 ISO). I. By placing a plug of graphite 
in the middle ot a vacuum tube furnace a continuous spectrum 
depending on the temperature was produced with which the pure 
absorption spectra of barium, calcium, cobalt, iron, and titanium 
were studied. Those lines which are most intense in emission spectra 
were not always tile strongest in absorption spectra. The absorp- 
tion at each temperature stage corresponded with the emission 
spectrum several hundred degrees lower. By placing the plug beyond 
the middle of the furnace mixed spectra were obtained which 
should help to explain stellar spectra containing both bright and 
dark lines. II. The Zeeman effect noted in spark spectra has been 
closely checked by a study of the vacuum furnace emission and 
absorption spectra of iron in a magnetic field. HI. The infra-red 
spectra for cobalt, nickel, barium, strontium, and calcium are tabu- 
lated. The lines that appear in the arc spectra above a certain 
minimum intensity usually appear ill tho furnace spectra, but not 
always iti tile same relative strength. The rules that hold for the 
visible spectrum as to change in intensity of the lines with 
temperature change hold for the infra red. 

Chemical Abstracts. 

Absorption Spectra of the Nitric Esters of Glycerol. 

Elliot Quincy Adams (•/. Anur . Chem Soc ., 1920, 

1321 -1327). — A theoretical consideration of the work of Hepwor 
(T., 1919, 115. 840). It is shown that in plotting absorption 
spectra the use of the logarithm of the specific or molecular ex me 
tion-coeflicieut should be avoided, since it tends to obscure the re 
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tionship between absorption and constitution. The designations 
a and j8- applied by Will (A., 1908, i, 384) to the two mononitrates 
derived from glycerol should be interchanged. It is possible thfit 
the “ glycidmtrat ” described by Nef (A., 1905, i, 3) is glyceryl 
orthonitrate. The absorption spectra of the nitric esters of glycerol 
as given by Hep worth (Joe. cit -) can be completely accounted for om 
the assumption that each nitrate radicle has an absorptive effect 
dependent on its location in the molecule, but independent of the 
presence or absence of other nitrate vradieles. The absorptive effect 
of the nitrate radicle is about To times as great when it replace* 
the jS-hydroxyl of glycerol as when it replaces an a-hydroxyl group 

J'. F. S. 

Dissociation of Iodine Vapour and its Fluorescence. 8t. 

Landau and Ed. Stenz (Phil. Mag., 1920, [vij, 40, 189 — 197). The 

fluorescence of iodine vapour at low pressure has been examined 
with the object of ascertaining the effect of temperature and disso- 
ciation ojt it. It is shown that raising the temperature does not 
produce as great an effect on the fluorescence of iodine vapour as 
has hitherto been thought. Fluorescence has been observed at tem- 
peratures above 800°. Dissociation destroys both the fluorescence 
and the resonance spectra. r lhus the complicated vibrating system, 
corresponding with thousands of absorption lines in the visible part 
of the spectrum, is not inherent in the atom, but in the molecule. 
The structure ol the atom should therefore be relatively simple. 
This idea is perfectly in accord with other facts obtained from a 
study of the fluorescence of vapours. It appears nearly certain 
that the absorption lines, which are so characteristic for diatomic 
iodine and so sensitive to the action of monochromatic light, do not 
belong to the absorption spectrum of monatomic iodine. J. F. S. 

Radiating Potentials of Nitrogen. H. D. Smyth ( Physical 
Ecv., 1919, 14, 409— 426). — The author has derived an equation 
for making accurate corrections for the distribution of velocities 
among the impacting electrons which are used to obtain radiating 
potentials. This correction applied to the results obtained on the 
radiating potentials of nitrogen has given the following v?!ues: at 
8 29 ±0 04 volts a strong resonance, at 7‘3 volts a doubtful reson- 
ance, at G 1 29 ±0*06 volts strong resonance at low pressures. The 
first value is probably connected to the Lyman doublet wave-lengths 
1492’8 and 1498-8 A.U. by the relationship P.D. xq^—h v. The 
author finds some difficulty in identifying the other potentials accu- 
rately with nitrogen lines. Oil an assumption identifying the last 
lesouance potential (that is, at 6' 29 volts) with a line of wave-length 
from 2000 to 3000 A.U. coming from neutral atoms, it is estimated 
that the upper limit for the heat of dissociation of the nitrogen 
ffi °l‘ 190,000 cals, per gram-mol. Chemical Abstracts. 

The Relative Activity of Radium and the Uranium with 
which it is in Radioactive Equilibrium. J. B. L. Johnstone 
and B. B. Boltwood (Phil. Mag., 1920, [vi], 40, 50 — 67). — A re- 

19—2. 
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. , ■ ,• *V|« ratio of the a-activity of uranium, m e^uil- 

deteruunatioii •• ,. rcx l U cts to that of the uranium m 
ibnum with if disintegration wlftl Boltwood , s 

^ ue U 4 69 Thfcoiupariou was ma°de with very thin filn. of the 
^5w „d in the eL of the mineral, which was a selected spe*. 

ThO I »S.“" TW ratio oi A. MMW ^ A. Mb. 

rhUJ pre=e . , , uud to be 0'4b8, as compared with 

it 3 S ” I-- a- *}• ;*>”■ «t «« 

from the twoWs power of the range of the respective crays 
emitted if the transformations involved were simple and direct 
® uU ' tl first rat io 4 (3, is in excellent agreement with th e 
?" 6 ' o’ calculated on tho experimental datum that the branch 
acti'nium ^»*n*Ltcs 0'28 to it. The last corresponds with a 
: of s- of the uranium forming actinium and 92* 
radium Now the two schemes proposed by Soddy and Cranston 
A lt ii. 211) for the origin of tho actinium senes require a 
ratio O' 3o' and 0-&3, according as the branch occurs at V or U1I, 
instead of the experimental value iN8i already cited if the Min- 
instead m i . t) experimental value to be accounted 

Z'ZSSZS** 26 or in respectively isre^L 
Various possibilities are discussed without clearing up the d** 
pancy (compare Halm and Meitner, this vol., ... 14<). F, S. 
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to plate, decrea-cs when I h- electrons nea th , velocity 

velocity bv inelastic collisions, as is the cue 
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exceeds the resonance potential. For lead, a mean value of 1'26 
volts for the resonance potential and 7*93 volts for the ionisation 
potential was obtained, which, by the quantum relation, correspond 
with wave-lengths 9800 A. and 1550 A. For calcium, two 
resonance potentials, at 1‘90 and 2-85 volts, were found, the first 
being more prominent, and an ionisation potential of 6*01 volts. 
These are associated with the wave-lengths G572'78 A. (1-877 volts), 
4226-73 A. (2-918 volts), and 2027-56 A. (G'081 volts). F. S. 

Electrical Conductivity of Mixtures of Salts in the Fused 
and Solid States. C. SAvnoxviyi ( Gazntta , 1920, 50, i, 289—321). 
—Using the arrangement devised by Kohlrauscb, the author has 
measured the electrical conductivities of various binary mixtures 
of salts belonging to each of the three groups: (1) mixtures the 
components of which are miscible in the fused, and, maybe, also 
in the solid, state, but do not combine; (2) mixtures forming com- 
pounds decomposed on fusion ; (3) mixtures forming one or more 
rompounds stable in the fused condition. The systems examined 
were: (1) PhCL-PbBr,, AgCl-AgBr. NaXO.-KXO,, KaCl-KCl. 
(2) AgCl-TICl. NaCl-CaCl* (3) AgXO-TlXO,,' RCl-CaCL. 
TICl-CdCl,, KCI-CdCL. 

The. conductivities of the fused mixtures are in all cases found 
to be lower than the values calculated from the law of mixtures. 
With certain pairs, the conductivity isotherms exhibit minima, 
this occurring principally when the components combine. Such 
minima do not, however, correspond ahvavs with the compounds 
formed, and with the system XaCl-CaCL a minimum conductivity 
occurs at a temperature at which, according to thermal analysis, 
the compound formed by the two salts is completely dissociated, 
and at a composition far different from that of the compound. 

From the values of the specific conductivity alone, certain deduc- 
tions cannot be drawn, since variations of volume taking place 
during reciprocal dissolution of the two salts result in variation 
of the ionic concentrations. The author has therefore determiner! 
the densities of the following typical fused mixtures of salts: 
NaNOj-KNOj, NaCl-KCl. NaCl-CaCL and IvCl-CaCl,. In these 
cases, the variation in specific gravity occurring during mixing is 
very small, even when the presence of complex molecules in the 
fused mass may be assumed. 

The equivalent conductivities for these mixtures have been calcu- 
lated, the changes in density being taken into account. With 
those pairs of salts for which compounds exist in the fused mass, 
the differences between the observed and calculated conductivities 
are certainly the more marked, but the isotherms in general exhibit 
no singular points corresponding with the compositions of the 
compounds, although with KCI-CaCU this is approximately the 
case. 

Conductivity measurements have also been made on the follow- 
ing solid mixtures: PbCL-PbBr.,, AgCl-AgBr, and AgCl-TICl. 
Tlie results obtained show that, when the solidified salt mixtures 
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consist of solid solutions which may be regarded as perfectly homo 
geneous, the phenomena encountered with mixtures of aqueous 
solutions or of fused salts having a common ion are repeated, the 
electrical conductivity being less than the calculated value. p or 
the system TICl-AgCl. the conductivity curve exhibits a maximum 
coincident with the eutectic concentration (compare Benrath, A 
1909, ii, 12; Benrath and Wainoff, A.. 1911. ii. 847V whereas the 
formation of solid solutions being excluded in this system, the 
presence in the mass of a double salt should produce a diminu- 
tion. and not an increase, in the conductivity. The probable cause 
of this increase lies in a diminution of the internal friction, which, 
for a given isotherm, will be the lower as the temperature 
approaches more nearly the melting point. T. H. p, 


The Rectifying: Contact Galena-metal. Artificial Sensi- 
tisation and Different Remarks. C. Flokjsson (Compt. rend. 
1920, 171. 106 --108V — Artificial sensitisation produces the rectifi- 
cation 7? in specimens of galena having a slight original rectification 
.4. Various method? of promoting this change were examine!. 
The metal usw»d for the contact is platinum. Heating in an atmo- 
sphere of nitrogen has. ns a rule, no effect, although in a few 
cases the rectification 7? was produced. The action of air at. high 
temperature not nnlv did not produce the rectification 7?. hut 
tended to destroy it in speoinmne where it was apparent. The 
action of pure dry <udnhur dioxide was verv irregular, but sulphur 
vapour in a current of nitrogen almost invariably caused marker! 
sensitisation. Selenium wa« similar, but much less marked in its 
action. In all the=e races where sensitisation occurred, a verv thin 
superficial l iver was apparently produced, which probablv rontainH 
inore sulphur than tear? sulphide, the =ulphur being present either 
in combination or in •-olid solution. The presence of this laverin 
naturally occurring sensitive galena: is discussed. W. fiJ. 


Anode Corrosion of Lead in Sodium Hydroxide Solutions. 

0. W. Br.owv, C. O. TTfn'kp. and T /. T. Smittt (J. Physical Chew.. 
192^, 24, 367 — 37^. The corrodon of lead anodes during the 
electrolysis of solution'-’ of «c lium hydroxide of various ooncentra- 
tion= V a=s been examined at 20' 3 . 60°, and 75°. using current 
strengths of various values and an F.}f.F. of about 3 volts, it 
is shown that the amount of corrosion increases raoidlv with 
increasing temperature; thus, using a solution of 152 grams of 
sodium hvdroxide per litre, the amount of corrosion is 4‘5°o of the 
theoretical at 20 3 . 08 3 n/ at 60°, and theoretical at 75°. At all 
temperatures, the corrosion increases with increasing concentration 
of sodium hvdroxide to a maximum, which is reached at 152 grams 
per litre, and then falk with a further increase in conoentra :m. 
Thus at 60° the following fractions of the theoretical amoun o 
corrosion are observed with the given concentrations: 3 j 
litre, n'7%; 71 grams /litre, 49-3°4 ; 110 grams/litre, 

152 grams 'litre, 98 3% ; 192 grams/litre, 58 5%; 220 grams/M • 
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Gl'5%; an d 304 grams/litre, 37'7%. The current efficiency 
increases rapidly with increase of temperature; this is especially 
marked where the concentration is 152 grams/litre and the current 
density 4 amperes/sq. dcm. The discharge potentials and the 
total polarisation have been determined for various current densi- 
ties at 75° for a solution containing 152 grams/litre. It is found 
that there is 100% corrosion when the bath tension is low (0'2 — 0'3 
volt), and a low corrosion when the voltage is high, 3'2. The 
total polarisation increases from — 0'179 volt with a current density 
j -56 amperes/sq. dcm. to —2-484 volts with 4-22 amperes/sq. dcm. 
When the anode is corroding properly, the discharge potential is 
about 0'2 volt, but when it ceases corroding, the discharge potential 
rises to — 1317 volts. J. F. S. 

Ballo-electricity, Molecular Forces, and Electrical Forces. 

J. Tracbe {Ann. Physik, 1920, [iv], 62, 165 — 172. Compare 
Christiansen, A., 1919, ii, 385).— A theoretical paper in which the 
author considers the results of Christiansen’s work. It is shown 
that the hallo-electric charge of solutions runs parallel with the 
surface tension; aballistic substances are shown to be without effect 
on the snrfaoe tension, whilst cataballistic and anaballistic substances 
have considerable influence on the surface, tension of the solvent. 

In the case of homologous series of organic acids and bases, it is 
shown that there is a continuous increase in the surface tension 
and the ballo-electric charge of the solutions with increasing mole- 
cular weight. It is shown that the molecular forces and the forces 
of cohesion, like the chemical affinity, are electrical in origin. 

J. F. S. 

Mobility of the Electrolytic Ions. M. Bern* (Zeitsch. Physik, 
1920, 1, 221—249). -A mathematical paper. An expression is 
deduced for calculating the radii of the ions. The radii of the 
alkali metal ions and the halogen ions have been calculated to be 
somewhat less than 10 -s cm. It is further shown that the magni- 
tude of the radius increases with tile atomic number of the atom 
from which the ion is formed, and, for the same atomic number, 
that the radius increases with the magnitude of the charge carried 
by the ion. Chemical Abstracts. 

Magnetic Susceptibilities of Quartz, Tellurium, and some , 
Holmium Compounds. Gillis Wistrasd (Diss. Uppsala, 1916, 
56 pages). — Samples to be tested were fastened to a glass plate 
which' ’could be moved in and out of a magnetic field produced by 
two Ruhmkorff coils. The effect of forces acting on the samples 
was determined by weighing. The sample was hung by a fine 
copper wire, 1 metre long, to the underside of the pan of a precision 
balance, the sample hanging free between the electromagnetic 
poles. Samples investigated wcie two clear quartz cylinders about 
10 cm. long, and practically free from iron, a bar of tellurium 
about 4 cm . long, commercial samples of ferric hydroxide, nian- 
gane.se dioxide and manganese sulphide, and ferric oxide, made by 
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heating ferric hydroxide; holmium oxide was tested in three frac- 
tions, because of the varying presence of other rare metals; the 
nitrate and chloride were also investigated . Similar determinations 
for comparison were made on water in a thin glass tube. The 
author found the specific magnetic susceptibility (,r,) of wafer 
corrected for air to be — 0'7260 x 10~ 6 , for quartz in vacuum 
-l'070xl0- c , for tellurium -WOxlO- 6 , for ferric hydroxide 
123'8 x 10~ 6 . for ferric oxide 60 7 x 10-°, for manganese dioxide 
37'3 x 10“ 6 , and 64 80 x 10~ 5 for manganese sulphide, .r ja + 
132'6xl0" c and -t-172'OxlO- 6 for holmium nitrate and chloride 
respectively, which gave 51-4 as the value of the "magneton 1 ’ 
number of holmium. ,r,= •)• 243 x 10 -fi was the average of the 
three fractions of holmium oxide, the fractions giving 51 '4. 507 
and 5T5, respectively, as the magneton numbers. 

Chemical Arstracts. 

Calorimetric Method for Standardising Thermometers 
by Electrical Energy. Theodore W. Richards and Setsieo 
Tamarc (.7. Amrr. Chem. Sor., 1020. 42. 1374— 1377).— Thermo- 
meters mav lie standardised bv immersing them in a calorimeter 
containing a known amount of water at a measured temperature, 
and adding measured amounts of heat bv allowing a known electric 
current of suitable voltage through a definite resistance to enter the 
liquid, thus adding a measured quantity of electrical energy. The 
rise of temperature can then bo calculated and compared with the 
temperature registered bv the thermometer. This method is 
capable of giving results o? the greatest accuracy. As an example 
of the method, a measured quantity of electrical energy was added 
nine times in succession to a calorimeter (adiabatic) containing a. 
Beckmann thermometer. The readings were 2-0505°, 2-5555 0 , 
3 0510°, 3-5475°, I 0110°, 4-5375'°, 5-0320°, 5-5225°, and 6-0080°. 
Allowing for the difference of specific heat of water, the error in 
the thermometer is iciind to be - >i i , 102^ between 2 '55 and 3'Od. 
and so on. J. F. 8. 

The Expansion of Saturated Vapours. G. Rruhat ( Compt . 
rend., 1U20. 171, 162- -164). A mathematical discussion of the 
subject . ^ ■ ’ 

Specific Heat of Saturated Vapours and Entropy tempera 
ture Diagrams of Fluids. Alfred W. Porter (Phil. J%, 
1920, [vij. 40, 211 -212).- The author discusses some points in a 
paper under the above title by Kwing (this vol, ii, 412). It is shown 
the specific heat of the saturated vapour in the case of sulphur 
dioxide can Ire positive, and that the inversion temperatures are 
97'5° and 114°. The entropy of a liquid is not /, \C v -dTjT , where 
C p is the specific heat at constant pressure, even with the proviso 
that the value of must be taken at saturation. The value of ■ -r 
must be replaced by the specific heat of saturated liquid, the 
difference between f\, and A „ is negligible at temperatures su 



GENERAL AND PHYSICAL CHEMISTRY. 


ii. 529 


ciently remote from the critical temperature, but it tends towards 
+ infinity as the critical temperature is approached. The relation 
between 'the two quantities is K w =C p -T(Sv/ST ) p . rlpjdT, or, in 
terms of the specific heat at constant volume (C'„), it may be ex- 
pressed Kw='jv - T(8p/57')v/ (tip 1 87') r . dsjdT, where s is the specific 
volume of the liquid at saturation. The values of A'„, for sulphur 
dioxide are given for the range —20° to 155'5°, and it is shown that 
jf is not a linear function of the temperature even in regions 
remote from the critical region. J. F. S. 

Method of Suppressing the Correction of Temperature 
in the Determination of Melting-points. Maurice Francois 
(Bull. Soc. chirn., 1920, [iv], 27, 528 — 536). — The apparatus used is 
a long-necked flask having two side-tubes, one near the bulb and the 
other being the continuation of the neck of the flask. These two 
side-tubes are joined by a vertical tube, which is continued upwards 
and expanded into a bulb. The flask and vertical tube are filled with 
oil to just above where the elongated neck joins the vertical tube. 
The material under examination is placed at the closed end of a 
long capillary tube, which is then bent back on itself. This tube is 
attached to the bulb of a thermometer, which is then placed in the 
vertical tube connected with the flask, the scale of the thermometer 
thus being in the oil. By this means a correction for exposed stem 
is avoided. A simple arrangement of mirrors is described by means 
of which it is possible to read the thermometer and observe the 
material in the melting-point tube simultaneously through one 
telescope. W. G. 

Estimation of Impurities by means of the Melting-point 
Curve. Walter P. White (J. Physical Chern., 1920, 24, 393 — 416). 
— A theoretical discussion, accompanied by practical examples of 
methods of determining melting points and the estimation of im- 
purities from the melting-point curves. It is shown that freezing 
points are more accurately determined by immersing the thermo- 
meter in the substance than by the capillary tube method. If, in 
addition, the form of the freezing-point curve is observed, an indi- 
cation of the amount of impurity present is obtained, which is inde- 
pendent of all previous knowledge or uncertainty as to the melting 
point of the pure substance and .even of the absolute accuracy of 
the thermometer. If the determinations are a control of a purifica- 
tion process, there is also a saving of time and the avoidance of 
certain chances of error. Smallness of dimensions of the melting 
tube diminishes local temperature differences, and is very often a 
superior substitute of the stirring rod. It also economises both time 
and material. A small thermocouple or cell of several couples is 
very useful with small test samples. The complications, usually 
almost negligible, arising from specific beat, uneven temperature, 
and other causes are considered, and suitable experimental 
arrangements are suggested for removing them. J- T 1 - S. 

19 * 
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Reduced Transition and Freezing Points. J. Narbg*. 
{Physical Zeitsch., 1920, 21, 341 — 349). — A mathematical paper j a 
which a number of relationships between the transition temperatures 
and melting points of substances respectively are deduced, jt j s 
shown that at similar reduced temperatures the ratio between the 
transition affinity or the fusion affinity and the heat of transition 
or the heat of fusion of substances at the transition temperature or 
the melting point, 0, respectively is the same for all substances 
A'j./U'q = A’r/U" e- The ratio between the transition or fusion 
affinity and the transition or fusion temperature, 0, for similar 
reduced temperatures is the same for all substances with the same 
entropy value, Se. A' r j& = j4" r ,©"- A similar relationship 
exists between the heat of transition or the heat of fusion and the 
corresponding temperature, 6",,/©' = U" T Q". The heat of fusion 
or transition may be calculated from the vapour pressure of the 
supercooled liquid or solid substance, or that of the labile and stable 
modifications by means of the formula 

Uh = 22?0<h;(l - <f> 2 ) . log ,p, //>,. 

The vapour-pressure curves of a supercooled liquid may be deduced 
if the vapour pressure curve of the solid is known or vice versa. The 
ratio of the vapour pressure of the supercooled liquid and solid or 
the labile and stable modifications of a substance at the same 
reduced temperature is the same for all substances, !>■•' i p/ = pj j 
At similar reduced temperatures the relationship ‘ p 

‘ ^ jPi Pi holds for supercooled and solid substances or for the 
labile and stable modifications of a substance. The formula: have 
been applied to the known data for benzene, water, and the halogen 
derivatives of benzene, and shown to hold very exactly. ,J. F. S. 

Practical Method of Determining the Boiling Point, with 
Small Amounts of Substance. Victor Aurkoiise {.Sec. Chin. 
Arytnt., 3, 133 [reprint]).- The apparatus consists essentially of a 
small test-tube. 80 — 85 mm. long and 9 mm. in diameter, having a 
loose inner tube open at one end and a bulb at the other end, being 
about 3 mm. in diameter and 52- 51 mm. long. This inner tube is 
first filled with mercury to within 1 mm. of the tup. and the liquid 
under examination is added. This tube is inverted into mercury 
in the test-tube, which is then filled with glass beads and closed 
with a metal cap. The whole apparatus is placed against the bulb 
of a thermometer and slowly heated in a hath of a suitable 
liquid. The temperature is read on the thermometer, when the 
mercury is at the same level in the test-tube and the inner tube. 
Certain corrections, all very small in amount, must be made for the 
vapour pressure o! mercury and for the error produced by excess 
of liquid in the inner tube. Formula: are given for calculating 
these The method is only applicable for liquids having boiling 
points below 21(P. W. G. 

Spontaneous Evaporation. Harky B. Wiser and Everett E. 
Porter ( J . Phytiml (’hem., 1920, 24, 333-311 ).— The present 
paper records the results of a repetition of some of Babingtons 
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experiments ( Proc . liny. Soc., 1859, 10, 132) on the spontaneous 
evaporation of solutions. In this paper it was stated that solutions 
of potassium ferrocyanide, potassium tartrate, copper sulphate, and 
potassium chlorate evaporated more rapidly than pure water under 
the same conditions. A number of experiments have been made 
with solutions of these substances of various concentrations, and the 
rate of evaporation determined. It is shown that to obtain repro- 
ducible results the containers must be scrupulously clean, and that 
they must be slowly rotated on a revolving platform. Crystallisa- 
tion must all take place on the base of the dish, and there must 
be no creeping. It is shown that in all cases, even with saturated 
solutions, the evaporation is slower than with pure water. Taking 
the precautions mentioned, this method may be used for obtaining 
a fairly accurate measurement of the relative lowering of the vapour 
pressure of various substances. A number of comparison experi- 
ments on the evaporation of solutions of sulphuric acid and chrom- 
ium trioxide indicate that the latter exists in dilute solution chiefly 
as dichromic acid, as was pointed out by Ostwald from other 
considerations. J. F. S. 

Vapour Pressures of certain Substances : Chloropicrin, 
Cyanogen Bromide, Methyldichloroarsine, Phenyldi- 
chloroarsine, Diphenylchloroarsine, and Arsenic Tri 
chloride. G. P. Baxter, F. K. Bezzenuekukk, and C, II. Wilson 
(./. Amer. Chem. Soc., 1920, 42, 1386—1393). — The vapour pressures 
of the substances named in the title have been determined at a series 
of temperatures by the air current method, except in the case of 
arsenic trichloride at higher temperatures, where the static method 
was employed. The vapour pressure in all the cases can be ex- 
pressed by a formula of the type log/i = .l + /?/(273 + 1) ; values of 
.1 and B have been deduced in each case. The following equations 
and values actually measured have been obtained : chloropicrin, 
log p= 8-2424- 2045-1/273 + f; -20°, 1'50 mm.; -19°, 170 mm.; 
-18® 1-90 mm. ; 0°, 571 ram.; 10°, 1037 mm.; 15°, 1382 mm.; 
20°, 18 31 ram.; 25°, 23'81 ram. ; 30°. 3110 mm.; 35°, 40'14 mm.; 
cyanogen bromide, log/>=10'3282 --2457-5/273 + 7; 17 3°, 59 

min.; -15'5°, 6'3 mm.; 0°, 217 mm.; 15°, 633 mm.; 25°, 1195 
mm.; 35°, 223 '5 mm.; methyldichloroarsine, log p = 86944 — 
22817/273 + 7; -17°, 0'60 mm.; -16’8®, 061 mm.; -15®, 071 
mm.; 0°, 217 mm.; 15°, 5’91 mm.; 25°, 10-90 mm.; 35°, 1933 
mm.; phenyldichloroarsiuc, log/>=9’lo0 3164/273 + 7; 0°, 0'004 
mm.; 15°, 0'014 mm.; 25°, 0035 mm.; 35°, 0‘07G mm.; 45°, 0'159 
mm.; diphenylchloroarsine, iog p = 7 8930 — 3288/273 + 7; 25°, 
0'0003 mm.; 45°, 0'0039 mm.; 55°, 00065 mm.; 65°, 0'0148 mm.; 
75°, O' 0282 mm.; arsenic trichloride, log p—7'5183 - 1720/241'2 + / ; 
0°, 2-44 mm.; 25°, 1F65 mm.; 35°, 19 53 mm.; 50°, 40'90 mm.; 60°, 
64 mm.; 70°, 97 mm.; 80°, 145 mm.; 90°. 211 mm.; 100°, 301 
T-m. The following heats of vaporisation have been calculated by 
means of the Clausius-Clapeyron formula, 

L = T . dpjdU - V 

lit*— 2 
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Chloropicrin, 35°, 6'77 ; 0°, 7‘10 ; cyanogen bromide, 35°, 8'08 ■ Jo 
8'60; arsenic trichloride, 100°, 6'86; 50°, 7'29; 0°, 7'42. 
accuracy of a few per cent is claimed for the numerical values. 

J- P. 8. 

Determination of the Last of the Three Functions whict 
Define the Equation of State of Ethyl Ether. E. ^mi 

( Compt . rend., 1920, 171, 154 — 156). — The values of the functions 
x and 41 , which define the equation of state of ethyl ether (comp ar 
this vol., i, 418), have been determined, and it is necessary only to 
determine the values of a for the equations v,= R T c x(a + jq) j gp ^ 
and v ; = 7? 7 1 , r(u + 87’, .4> . Using the values obtained experitnen. 
tally by Young for the liquid state, it is possible to calculate the 
numerical values of a for each 10° and to find an expression vvhich 
represents this function : 

<t = <i 0 + (l - t)-/ 10 m , 

where 0 = (J + fir + Cr- + /)r 3 ),0 0073688 and the value of a„ is 
by r f = KT c (a c + '2),8P,- which gives u, — 009809. 

The results calculated from these formula; are in close agreement 
with those found experimentally by Young. \V. G 

Equation of State. M P. Applebey and 1). L. Ciiapmax (Phil 
May., 1920, [vi], 40. 197— 200).— The mean kinetic energy of trail* 
lation of a molecule can no longer he assumed to be proportional 
to the temperature, and consequently the dynamical definition of 
temperature must be abandoned. From this point of view the 
authors deduce a new equation of state. They start with the 
assumption " that in a closed space which contains a large number 
of similar molecules the ratio of the number of molecules per unit 
volume whose potential energy is .1 to the number of molecules per 
unit volume whose potential energy is zero is given by the expression 
i! . in which k i- the gas romtant for a single molecule and f the 
thermodynamic temperature.” The final form of the equation 
deduced is [Ph 1 '(,■>•■ I d + l‘L"2 i-ml'- 2, in which m is the 
mass of a single molecule of the gas and t ' the volume of fluid 
displaced by tile molecule. J. F. S. 

Equation of Condition. {!. IhKTRRiri (Ann. Phiisih, 11)20, 
[iv], 62, 75 9 1 1 . A thpor»*(i«-*al paper, in which the author con- 

siders the |>rw<un‘ riothermab obtained by Young (A., 1899, ii, 633) 
for Mopentane and by Aniajat ( A., I>93, ii. 152) for carbon dioxide. 
I: is shown that tin* di'Tnvwv between the ideal saturation work, 

. 1 i.i — H T !o" r/f’,. and tin* actual work, ' y,(r, ~ r,), is given by 
the expression (/i ///V*) (S x in which .S’, and S* are the 

saturation densities and a a constant which is determined by the 
critical data alow*. J- F. & 

Correspondence o! Substances in the Solid State. Fti.ix 
Michaud (Comp*, n n <! .. 1020, 171. 211 213 ).— The law of corre- 

sponding states ha- been generalised by making coincide certain 
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homologous points instead of the critical points (compare Curie, 
Arch. Set. phys. nat. f 1891, 26), and taking as specific units 
the co-ordinates of these points. There exists such a point in the 
solid region which is particularly useful. It has been shown that 
the specific heat, C, tends towards zero as the absolute temperature, 
T> approaches zero. Consequently, C jT—0 when T — 0, and it also 
tends towards zero for T = » , and in consequence it must pass 
necessarily through a maximum, and it is this point, where the 
temperature is T m , that is taken as a centre of correspondence. 
Thus the law of Dulong and Petit is only exact when the sub- 
stances are taken in their corresponding states, as just defined, 
that is, at the absolute temperatures proportional to the tempera- 
tures T m - It- further results that the atomic entropies, at 
temperatures proportional to the temperatures T m are equal. 
These facts are demonstrated in the cases of aluminium, silver, 
copper, lead, and zinc. W. G. 

Calorimetric Procedure for Determining the Heat of Slow 
Reactions. I. Analysis of Partially Concurrent Heat 
Effects. Frederick Barry (J. Amer. Chcm. Soc. } 1920, 42, 
1295 — 1308). — A theoretical paper in which the method of extra- 
polating, from a time-temperature change curve of two concurrent 
reactions, the temperature change of a single prooess is developed. 
In the case of the inversion of sucrose by acid, the heat changes 
are two: (1) heat of solution of the solid sucrose in the acid solu- 
tion. and (2) heat of inversion. This case is considered as well 
as the cases where there is concurrent heat reaction in the same 
sense, that is, both exothermic or both endothermic, and concurrent 
heat reactions in opposite senses, as in the case of sucrose and 
dilute acid. Equations are developed whereby extrapolation of 
the desired heat change may be made from the experimental 
curves. J- S. 

Thermochemistry of Hydrocarbons according, to P. W. 
Zubov’s Data. W. Swietoslawski (J. Amer. Chem . Soc., 1920, 
42. 1312—1321. Compare this vol.. ii, 470).— A theoretical paper 
in which the values recalculated by the author from Zubov s data 
(loc. cit) are critically examined. By analysis of the equations 
for the combustion of hydrocarbons, the terms (?/-}-«' — < lz) — T and 
(, t z X are obtained, which correspond respectively 

with the heats of combustion of the linkings C-C and C-H; y is 
the heat of formation of the atomic linking C-C. x that of C— H, 
2 w the heat of formation of the molecule O,, 4z that of C0 2 , and 
2 ip that of 11,0. The terms X and Y are termed the thermo- 
chemical characteristics of the C— C and C-H linkings respectively. 
These characteristics have remarkably constant values in the case 
of w-hexane, w-octane, w-decane. cyr/ohexane, and naphthalene, 
lienee, if the molecule of naphthalene contains the double bond 
C “C, the heat of formation of this double bond is exactly the same 
as that of two single bonds, C-C. The value of X and F for 
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methane and ethane are exactly the same as in the cases mention 
above. The following values of the thennoehemical characterist^' 
.T and F and of the homologous difference Z are -537<> .'!* 
~ 52’25 cal., Z—2X+ T= — 157' 77 cal. In spite of the prove) 
constancy of X and I in five saturated, one polymethylene and 
one aromatic hydrocarbon, they are shown to vary in other Wcj 
carbons. It is definitely established that the heat of format^ 
of the C-C linking increases with the increase of the number °i 
carbon atoms in the polymethylene hydrocarbons, and that th 
heat of formation of the same linking is increased by the repla * 
ment of a hydrogen atom by a methyl or a rc-propyl group tv 
increase in f is not considerable. In the case of the polymethyle * 
hydrocarbons, it varies between -0-5 and +0’5 in the series IJ1 
pentane, rycfohexane. ryofobeptane. It varies within the limit, 
-0'8 and +1-7 when one, two, or three methyl groups are intro 
dueed in the molecule of the polymethylene hydrocarbons. Tie 
analysis of the data on unsaturated hydrocarbons shows the 
important difference 2(y — y.,) between the heat of formation of two 
single linkings. C-C. and that of the double one, C=C. This 
difference, due to the change of constitution of the hydrocarbon 
examined, varies within the very large limits, +8 0 cal. to + l Ocal 
In special cases it is possible that 2(.y- y.) can be espial to zero 
for example, in the case of naphthalene. J. F S 

Static Friction. II. W. B. Hardy (Phil. Mag., 19“>o i v ;i 
40. 201-210. Compare HbL, 1019. [vi], 38. 32).-The relation- 
ship between chemical constitution and the lubrication of bismuth 
has been examined at 11— U- by measuring the static friction 
between a burnished lii-muth surface and bismuth slider. 70'5 grams 
weight and 25'5 mm. radius of curvature, lubricated by a'larje 
number of pure organic sub-tances. which included thirteen 
alcohols, ten acids, two ketones, six esters, nine hydrocarbons, all 
of these of the aliphatic series, and forty-five cyclic compounds. 
Tt is shown that static friction is a function of the molecular weight 
of the lubricant, ami in a simple series of chain compounds, such 
as fatty acids, alcohols, or paraffins, a good lubricant will be found 
if the series is taken high enough. Tt. is by no means a simple 
function; the friction, for example, rises sharply in moving from 
chloroform to carbon tetrachloride, ami from phenol to quinol and 
catechol. The influence of molecular weight is overshadowed by 
constitution. A linear relationship is found in the series benzene, 
naphthalene, anthracene, the paraffins, and ammonia-propylamine. 
In the aliphatic acids and alcohols, the linear relation to molecular 
weight is disturbed bv Ihe weighting of the chain at one end by 
the -CO.,H and -OTT groups respectively. In a simple chemical 
series, lubrication and viscosity change in much the same way with 
molecular weight, but there is no fundamental relation between 
viscosity ar.d lubrication. The curves for acids, alcohols, and 
paraffins show no break where, with increasing molecular weight, 
the lubricant becomes a solid at the temperature of observation, 
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as is shown, by the pairs, benzene-naphthalene, men thon e-menthol , 
thym ol-carv acrol . The upward trend of the first part of the curve 
for the aliphatic alcohols is in agreement with the fact that methyl 
alcohol is abnormal in some of its physical properties. In their 
qualities as lubricants of bismuth, ring compounds are the con- 
verse of chain compounds ; thus, the effect of a double bond is to 
decrease the lubricating value of the former and increase that of 
the latter. On the other hand, the presence of unsaturated atoms 
increases the lubricating qualities of chain compounds, whether it 
te the double-bonded oxygen of ketones or acids, or carbon of 
olefines and alcohols, but this rule is departed from in the case of 
acids when the chain becomes much elongated. When a ring and 
chain are joined, as in butylxylene, the product is a better lubri- 
cant than either constituent. When the atoms are disposed with 
complete symmetry about a carbon atom, the compound is a very 
had lubricant, as is seen in the case of carbon tetrachloride and 
pentaerythritol, C(Cn 2 *OH) 4 . In the ring compounds, the replace- 
ment of hydrogen decreases lubricating power in the case of N, 
!0, or ~CO.,H, and increases it in the case of other groups in the 
order C 2 H 5 <Cir 3 <OH. The effect of a second group of the same 
or of a different kind is to decrease the effect of the first, and the 
simpler the group the more effective it is. Esters occupy an un- 
expected position. The aliphatic esters are much worse lubricants 
than their related acids or alcohols. Hydroxy-acids have a remark- 
ably good lubricating power in the aliphatic series, but this is 
entirely lost in cyclic compounds. Generally, it is noted that no 
cyclic compound is a good lubricant. It is also shown that the 
better a lubricant is, the more strongly is it adsorbed by a metal 
surface. J. F. S. 

Adsorption by Charcoal. I. Relation of Service Time 
to Adsorption and Absorption. H. H. Lowry and G. A. 

Hclett (./. Amer. Chem. Soc ., 1920, 42, 1393— 1408).— The 
adsorption of nitrogen, carbon dioxide, and water by a large 
number of different varieties of charcoal has been studied. It is 
shown that no relationship exists between the length of time the 
charcoal has been in use and the adsorption for gases, such as 
nitrogen and carbon dioxide. Differences in the method of pre- 
paration of the charcoal change the adsorptive capacity by as much 
as 100%. Nitrogen and carbon dioxide adsorbed by charcoal may 
be regarded as a condensed layer one molecule thick. Measure- 
ments of the isothermal adsorption of water at 25° show that there 
is no adsorption in the strict sense of the term, but that the water 
is held in the capillary tubes, that is, it is absorbed. Using 
Anderson’s formula (A., 1914, ii, 632) connecting the radius of a 
capillary with vapour pressure, the mean diameters of the capil- 
laries of four specimens of charcoal have been calculated, and are 
found to vary from 2'8xl0~ 7 cm. to 9*2xl0~ 7 cm. The maxi- 
mum diameter of any of the charcoal examined was 1‘3 xlO -6 can. 
By means of the same formula and the absorption isothermals of 
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water, the surface of the charcoal is found to vary from 160 sq 
metres to 436 sq. metres per gram. The variation of surface \ 
not always accompanied by a corresponding variation in adsorptive 
capacity. This makes the conception of elementary spaces as 
postulated by Langmuir, a necessity. There is no relationship 
between the volume of the capillaries and the time of use of the 
charcoal. The same is also true for the saturation point and the 
retentivity of the charcoal. J. § 

Adsorption by Charcoal. II. Relation of Oxygen t 0 
Charcoal. H. H. Lowry and G. A. Hulf.it (J. Avicr. Chm. S oc 
1920, 42. 1408 — 1419. Compare preceding abstract). — The adsorp 
tion of oxygen by charcoal has been examined with several varie- 
ties of charcoal. In the case of this gas, the behaviour is shown 
to be anomalous, due to the coupling of two phenomena, adsorption 
and surface combination. Charcoal has been heated in a furnace 
up to 1200° out of contact with oxygen-containing materials and 
the evolved gases collected and analysed. The results point to the 
formation on the charcoal surface of a carbon-oxygen complex 
which is essentially a stable solid oxide of carbon, at ordinary 
temperatures. This complex decomposes on heating into carhon 
monoxide and carbon dioxide, and can thus be considered to be an 
intermediate compound in the combustion of charcoal. This is 
supported by the views of Armstrong (A.. 1901, ii, 918) and bv 
the experimental work of Rhead and Wheeler (T., 1912, 101. 
831 ; 103, 401b and by Langmuir (A., 191.1. ii. 467). The amount 
of oxygen thus found to be combined in charcoal has been found 
to vary in two samples from 1 ' 7 1 and 3-75% of the initial weight- 
of the charcoal. ,J. F. S. 

Solubility. II. Solubility Ratios of Salts in Strong 
Homoionic Solvents. J. X. Broxsteo (/. Amrr. Chm. Soc., 1920. 
42, 1448 — 1454. Compare this vol.. ii, 294). — The solubility of 
potassium chloride, bromide, iodide, nitrate, chlorate, and iodate 
has been determined at 20° in solutions of potassium hydroxide of 
concentrations varying between 4 * 71 .V and 15 02.V. The solu- 
bility of the haloids and the chlorate steadily decreases with 
increasing concentration of the hvdroxide. that of the nitrate 
remain? constant at the higher concentrations of hydroxide after 
decreasing with increasing hvdroxide concentration, whilst the 
iodate decreases to an hydroxide concentration 1 1 • 1 0 A , and then 
increases to 1485.V. The result* are considered in the light of 
the views put forward in an earlier paper {Joe. nt.). It is found 
that, taking the salts in pair*, the ratio of the solubility products 
is constant over a considerable range of hydroxide concentration, 
except in the case of the nitrate-chlorate ratio. The results 
indicate that the nitrate, chlorate, and iodate ions are equal y 
hydrated. The salts investigated fall into groups: (1) the haloids 
and (2) the oxygen sal*s. The salts in either group exhibit sinn ar 
behaviour as solutes, and are similarly hydrated and equally a e 
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on by electric forces in the solvent over a wide range of 
concentrations. J. F. S. 

Hypophosphorous Acid. I. Its Ionisation Equilibria. 

Alec Duncan Mitchell (T., 1920. 117, 957—963). 

Polarity and Ionisation from the Point of View of the 
Lewis Theory of Valency. Wendell M. Latimer and Worth 

H. Rodebush (.7. Amer. Chem. Soc., 1920, 42, 1419— 1433) —A 
theoretical paper in which the. conceptions of polarity and the 
ionisation of polar and non-polar compounds are considered on the 
basis of Lewis’s valency hypothesis (A., 1916, ii. 310). Salts of 
elements which are not polar are ionised in solution by reacting 
with the solvent molecules or other molecules. The properties of 
an ionising solvent depend on the existence of moderately strong 
intermolecular fields. The dielectric constant is a measure of this 
type, of polarity, but it has no significance with regard to highly 
polar compounds. " J. F. S. 

The Crystal Lattice. A. Reis ( Zeitsch . Physik., 1920, 1, 
204 — 220). — A method based on a pure geometrical conception of 
the spaco lattice is put forward to answer the questions of the 
nature of the existence of molecules and radicles in the crystal 
lattice. Application of this method to chemical compounds shows 
that a fundamental difference exists between the space lattice of 
salts and compounds not exhibiting a salt-like character. For 
chemical and crystallographic problems the method has many 
applications. It is shown that the distances between atoms in 
molecules and radicle ions are appreciably smaller than those 
between molecules. Classification of the kinds of lattices has been 
found to produce a homogeneous picture of the relation which 
exists between chemical constitution and cohesion forces, whilst the 
differences between these classes are readily shown by a consider- 
ation of the compressibility, hardness, and thermal expansion. 
The cohesion forces in all states of aggregation, as well as the 
association forces in liquids, are essentially the same, and result 
from pure electrostatic influences of the molecule. Those optical 
properties of salts which correspond with the mutual linking of 
ions are associated with the state of aggregation, whilst all other 
optical properties are independent of it. Both the heat of transi- 
tion of polymorphous modifications and the heat of sublimation are 
distinctly less for molecular lattices than for ion lattices. In ion 
lattices, and only in these, the molecular union is raised and 
displaced by the lattice union. Chemical Abstracts. 

Arrangement of Atoms in Crystals. W. Lawrence Bragg 
(Phil. Mag., 1920, [vi], 40. 169 — 189). — An examination of the 
distances between neighbouring atoms in a crystal leads to an 
empirical relation determining these distances. The distance 
between the centres of two atoms may be expressed as the sum 
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of two constants characteristic of the atoms. The arrangement of 
the atoms in a crystalline structure may therefore be pictured as 
that of an assemblage of spheres of appropriate diameters, 
sphere being held in place by contact with its neighbours. T]^ 
empirical law is summarised in a curve, in which the constants fo t 
a number of elements are plotted against the atomio numbers 
The curve is periodic, and resembles Lothar Meyer’s curve of 
atomio volumes. Each atom occupies a constant space in any 
crystalline structure of which it forms part. The space occupied 
by the alkali metals and the metals of the alkaline earths is 
greatest, that occupied by the halogens and electronegative elements 
least. The accuracy of the relationship is discussed. Variations 
of the order of 10% between the calculated and observed distances 
occur, so that the law is only approximately true. Nevertheless, 
it is of considerable assistance in the analysis of the more complex 
crystal structures, since the conception of the atoms as an 
assemblage of spheres of known diameters packed tightly together 
limits the number of possible arrangements which have to be tried 
in interpreting the diffraction of A’ rays by the crystal. Th e 
physical significance of the relation is examined with reference to 
Langmuir's theory of atomic structure. From this point of view, 
it follows that two electronegative atoms are situated close together 
in a crystalline structure because they share electrons, and the 
spheres representing them are therefore assigned small diameters. 
Oil the other hand, an electropositive element does not share the 
electrons in its outer shell with neighbouring atoms, and is there 
fore situated at a distance from other atoms, so that it appears to 
occupy a greater -pace in the structure. It is shown that the 
relationship is less accurate when applied to the crystals of metals, 
which, on Langmuir's theory, consist of an assemblage of positive 
ions held together bv electrons which have no fixed positions in 
the structure. From the distance between electronegative atoms 


holding electrons in common, an estimate is made of the diameter 
of the outer electron shell of the inert- gase». The following values 
are given: neon 1'30 A., argon 305 A., krypton 2'35 A., and 
xenon 2' 70 A. The atomic diameter of some thirty-eight elements 
is given, and the distance between the atoms in a large number of 
crystals. ^ 


Rate of Change of Distribution of Particles in a Colloidal 
System. A. Westorev (Arkiv. .4/af. Axlron. Fyxik, 191c, 14i 
No. 11. 18 pp.).— An experimental verification of Smoluchowskis 
formula for the rate of change of concentration of particles in a 
colloidal system, A 5 2i7*. j„ which P^(4/mr) 


ft W I Jr I ■’’-’'"t/V 1 - 

a = « J /4/?r. and. according to Einstein, D-(KTj N) ( 1 / Sxig'l. 
This formula permits a determination of Avogadro’s constant w 
leads to .V--B0 9* M”, with a probable error of 5%. 

Chemical Abstracts. 
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Distribution of Acetic Acid between Water and Charcoal. 

AlWyn Pickles (Chem. N ev.'8 } 1920, 121, 49). — When acetic acid 
solutions are treated with charcoal, a large proportion of the aoid 
is rapidly removed, but several hours are required for complete 
equilibrium to be attained. Relatively more acid is removed from 
dilute solutions, and the concentration of the acid in mols. per 
c.c. of charcoal varies with the kind of charcoal and its state of 
division. An increase of temperature over a long period, so that 
the surface and interior effects are complete, reduces the acid 
concentration of the charcoal, but over a short period increases it, 
owing to the acceleration of the still incomplete interior effect. 
Animal charcoal is an exception, since it removes the acid almost 
entirely by adsorption. In applying the distribution equation, 

Crc Charcoal _ ^ va i ues 0 f n gj v j n g the most consistent values 

G Water ° ° 

for K ranged from 1*76 to 2'6. The value for n (2-35) in Thorpe’s 
‘'Dictionary of Applied Chemistry,” vol. ii. (colloids), thus appears 
to be an average value. C. A. M. 

Equilibrium between Chlorine, Plumbous Chloride, and 
Plumbic Chloride in Aqueous Solution. Ernest W. Wescott 

(./. Amer. Chem. Soe 1920, 42, 1335— 1349).— The equilibrium 
between solid plumbous chloride and chlorine in hydrochloric acid 
has been investigated with acid of concentrations down to the point 
where lead dioxide separates as a solid phase. The results show 
that the complex chloroplurabic acid has the composition HPbCl s , 
for with a given chlorine pressure the quantity of this complex 
acid present in equilibrium with solid plumbous chloride was found 
to be proportional to the first- power of the chloride-ion concentra- 
tion. The hydrogen-ion concentration, which would not be 
involved in the equilibrium if the ionisation of the substances was 
complete, was found to have a small secondary effect, probably 
owing to an influence on the ionisation of the chloroplumbic acid. 
The equilibrium constant corresponding with the expression 
(PbClr/)/(CE) . p t1 is given by the expression K f ~ 0'05o + 0'07c n , 
the concentrations being expressed in mols. per 1000 grams of 
water, the partial pressure of chlorine being given in atmospheres 
and the ionisations of hydrochloric acid and chloroplumbic acid 
being assumed equal. The equilibrium constant of the reaction 
PbCL(s) + CI,(/ 7 ) + 2IInO = Pb0 2 (?) + 4TT + 4CF, as given by the 
expression Z = (H*) 4 . (CP) 4 /p,.„ was found to be 2-4 x 10 -8 , under 
the assumption that the ionisation of the hydrochloric acid and 
the chloroplumbic acid is complete. From these equilibrium 
constants and from other data found in the literature, the values 
of the decrease of free energy at 25° were calculated for the case 
that the concentrations of all dissolved substances are molecular, 
except that of chlorine, the partial pressure of which is one atmo- 
sphere, and were found to be those expressed by the following 
free energy equations : PbCl 2 (s) + Cl. ? (*7) + CP = PbCl 5 f — 6590 joules, 
PbCL,($) + 2H 9 0 -f Cl^tf) =PbO«>($) + 4TT + 4 CP - 43-500 joules, and 
Pb(s) + 0 2 (^)=Pb0 2 (s) + 219,000 joules. J. F. S. 
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The Kinetic Theory ot Gases in the Light of the Theory 
of Relativity. Rudolf Mewes ( Zeitsch . Saucrstoff. Stickstoff. / n , ; - 
1920, 12 , 33 — 34 ; from diem. Zentr., 1920, iii, 70 — 71). — A con- 
nexion has not yet been established between the kinetic theory of 
gases or its laws and the theory of relativity developed by Lorentz, 
Gerber, Einstein, and Minkowski. The author s previous expert 
ments and new calculations open the possibility of developing a 
dynamic theory of gases and vapours on the basis of the general Jaw 
of action of mass. . H. W, 

Magnitude of the Atom. A. Landk ( ZeiUch . Physik., 1920, 
1, 191— 197).— A theoretical paper on the sphere of influence of tie 
electrons. It is stated that tile radius of the second electron ring 
of atoms having an atomic number in the neighbourhood of 10 jj 
approximately 0'35 x 10 3 cm. Values are given for the lattice con- 
stant, 5 — 2r f -t- Hr , for a number of alkali haloids. Here r , and r 
are the radii of the positive alkali- and the negative halogen-ions (or 
better of their spheres of influence). The following first approxima- 
tions have been deduced for the diameters of the spheres of influence 
of a number of ions: 

Xa.. K.. Hit.. (X,. !•'.. Cl . Ur.. f.. 

2rxl0' = 2*2 2*» 3 3 3 2 2-4 5-J 3 0 4*1 

It is shown that r.. > =0*t>$ for eight electrons and =0'51 for four 
electrons. That the value for the ratio for eight electrons is smaller 
than that calculated from the series of numbers given above, is 
explained on the ground that in the lattice the large halogen-ion 
spheres are more compressed than in the smaller alkali-ion spheres. 

Chemical Abstracts. 

New Periodic Relationship between the Atomic Weights 
of the Chemical Elements. II. Law of Mirror Image 
Remainders. Kari. Fkiiri.k (Pliysikal. Zeitsch., 1920, 21, 
382— 385. Compare this vol. ii. 353). Ttt a previous communica- 
tion (lor. '-it.) the author determined the difference between the 
ideal atomic weight and the actual atomic weight for the elements 
with atomic numbers 1 3<. In the present paper the elements 
with atomic numbers 3*t . f have been treated in the same w ay. 
The author now plots the differences as ordinates against the atomic 
numbers as abscissa.*, and obtains an irregular curve which can he 
divided bv a line at atomic number 37 into two halves which ate 
exact mirror images of one another, that is, where a maximum is 
found in the first half of the curve, a minimum occurs in the same 
relative position in the second halt of the curve and vice versa, 
is shown that bv means of this relationship doubtful atomic wmg 
values mav be checked and corrected. *h- *- 

General Isotopy. A. van den Broke ( Physiknl Zcilsch-, 1W>, 
21 , 337— 340).— A theoretical paper, in which the general relation- 
ships of isotopes are discussed. It is shown that if the pen 
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system were a system of only two series, for example, 3 + in and in, 
without nucleus electrons, then atomic weight = 22 and 22 + 1 
respectively, and all atomic weights would be whole numbers (2 is 
the atomic number). That this is not so is conditioned in the first 
place by the existence of at least two other series, 1 + 4 n and 2 + in, 
the atoms of which are less common. A table is drawn up of the 
whole of the elements on the basis of the above-named four series, 
and a system of isotopes on the 4a/'2j3 hypothesis is given for the 
elements with atomic numbers 29 to 35. J. F. S. 

Nuclear Constitution of Atoms. Sir E. Rutherford (Proc. 
Roy. Soc., 1920, [A], 97, 374 — 400). — Bakerian lecture. A general 
discussion of previously published work on the constitution of the 
lighter atoms. Structures are put forward for carbon, nitrogen, and 
oxygen atoms. J. F. S. 

A Force, apparently due to Mass, Acting on an Electron, 
and the Non identity of Isotopes in Spectra and other 
Properties. William D. Harkins and Lester Aronbeeg ( J . Amor. 
Chem. Soc., 1920, 42, 1328 — 1335). A theoretical paper, in which 
the nature of isotopes is discussed. It is shown that isotopes may 
be distinguished by their spectra, and that there must be some 
difference, although small, between the other properties of isotopes. 

J. F. S. 

Glass to Metal Joints. E. C. McKelvy and C. S. Taylor 

(J.Amtr. Chem. Soc., 1920, 42, 1364 — 1377). — A resume of the 
various metal glass joints described in the literature is given, and 
this is followed bv a description of the method of making trust- 
worthy joints between metal and glass. Two types of joint are 
described: (a) soldered joints, (i) fused joints. The first type of 
joint has only been used for joining tubes. A length of glass tube 
chosen so that it will fit easily inside the metal tube, is roughened 
for a length of 15 — 20 mm. and then coated with platinum by 
covering it with a suspension of platinum chloride in oil of lavender, 
and then burning off carefully in a bunsen flame. The metal tube 
is carefully coated with tin, solder, or lead. Using a slightly acid 
solution of zinc chloride as soldering flux, the metal tube is heated 
so that the tin is molten and the hot glass tube inserted and the 
whole allowed to cool slowly. Fused joints are made between metal 
ana glass by means of the Ivraus flux (equal weights of zinc oxide, 
borax, and powdered soda glass fused together). The metal tube is 
covered on its interior with a thin layer of the flux, the glass tube is 
flared out to a flat ring of a width equal to three times the thick- 
ness of the glass wall, anl while hot- pressed into tile flux-lined 
metal tube. Fusion is completed by heating the outside of the metal 
tube in such a way that the glass is kept cool enough to prevent 
deformation. An account is given of the various types of apparatus 
for which these joints are applicable. J. F, S. 
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Equipment for Drying Ovens. C. W. Foulk (J. 

Ghent. Soc., 1920, 42 , 1454 — 1455). — The drying space in ovens i s 
considerably augmented by removing the door and placing a number 
(three or four) drawers on each shelf, so that the whole oven space 
is filled with these easily removed drawers. The bottoms of the 
drawers are made of metal gauze, and the ease of use makes the 
back of the oven as convenient of access as the front. J. J' g 

Washing Bottles in Gas Works Laboratory Practice 

H. J. Hailstone ( Gas World, 1920, 72, 376). — The inlet tube 
reaches to the bottom of the bottle and terminates in an upturned 
jet. Around it is a spiral tube, its lower end fitting over and beino 
supported by the jet. An aperture should be left between the ] 0 w e ° 
end of the spiral tube and the point of the jet, and for this purpose 
the lower end of the spiral tube is flattened, thus preventing the jet 
from completely closing the tube. In operation, the bottle is filled 
level with the top of the spiral with the solution, and the gas 
passed through it. The bubbles issue from the jet and ascend 
through the spiral carrying “ plugs ” of the solution with them, 
thus keeping the gas iu contact with the liquid for a longer time. 
At the top of the spiral the gas passes nut and the “ plugs ” of liquid 
fall back. Circulation of the liquid is thus made practically 
constant and the washing efficient. Chemical Abstracts. ’ 

Apparatus for Ultraflltration. litcitARD Gass (Ann. Physik, 
1920, [iv|. 62. 327-330).- An apparatus for rapid ultra-filtration 
is described. The principle of the present apparatus is the same 
as that of Bechhold (A., 1908, ii, 24. 823). but the construction is 
much simpler. Collodion filters are conveniently prepared by treat- 
ing 12'5 grams of guncotton with sufficient absolute alcohol to 
moisten it, and then making the volume up to 500 c.c. with ether. 
A little of the solution is poured evenly on a glass plate, and when 
the ether has evaporated it is plunged into water to remove the 
filter from the glass. The filter is then washed iu running water, 
and may be preserved in water containing a little chloroform or 
formalin. A more rapid filter is obtained when equal volumes of 
alcohol and ether are used in the preparation. The permeability of 
a filter can be varied bv the addition of glacial acetic acid, but the 
permeability does not depend entirely ou the quantity of acetic acid 
used, but also on the time which has elapsed between its formation 
and its use. J. F. S. 


Inorganic Chemistry. 


Solubility of Iodine in Hydriodic, Hydrobromic, and 
Hydrochloric Acids, and Formation of the Corresponding 
Polyhalogenated Acids. I. K. Oi.iveki-IIanmla i,n “ A : 
Anue.nica ( Gazzetln , 1020, 50, i, 273 — 281). — The satura e 
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aqueous solution of iodine at 25° contains 0-0334% of iodine, or 
0*00131 mol. per litre. The solubilities of iodine in solutions of 
various concentrations of hydriodic, hydrobromic, and hydrochloric 
acids have also been determined. It is found that the solubility 
of iodine in the halogen hydracid is equal to that in the solution 
of the corresj)onding potassium, salt at the same concentration; the 
solubility of the iodine is hence specific to the halogen ion, and is 
independent of the nature of the positive ion of the halogen com- 
pound. The freezing points of hydriodic and hydrobromic acid 
solutions are unaltered by dissolution of iodine in these solutions. 
Further, if the existence of trihalogenated acids in dilute solution 
be assumed, it is found that the degree of dissociation of hydriodic 
acid in solutions of 0*1 — O’SA'-concentration is equal to that of the 
acid, HI S ; the same holds for HBr and HBr s . T. H. P. 

Distribution of Ozone in the Direct Current Corona. 

Eric K. Rideal and Jakob Kunz (./. Physical Chem., 1920, 24 , 
379 — 392). — The formation of ozone by various methods is con- 
sidered theoretically in the light of the various radiation hypo- 
theses, and the conclusion is drawn that molecular species of a 
given type may be activated to varying degrees by a given radi- 
ation. The distribution of ozone in a direct-current corona is 
experimentally examined. The corona was produced in a brass 
tube with quartz ends, a platinum wire being suspended centrally 
down the tube and connected to the positive polo of a current of 
16,500 volts, whilst the brass tube is earthed. Oxygen was slowly 
passed through the corona, and samples were withdrawn at various 
points and analysed. To control the analyses, an optical analysis 
was also carried out by means of a beam of ultraviolet light and 
a photoelectric cell. It is shown that the distribution of ozone in 
the corona varies very notably with the sign of the discharge, the 
negative corona producing higher concentrations than the positive 
corona. The average yield of ozone obtained was 0 045 gram/ 
coulomb at the negative corona and 0‘024 gram/ coulomb at the 
positive corona. The distribution of ozone in a direct-current 
positive corona differs in a marked manner from that in a negative 
corona. The ultraviolet light emission from the corona exceeds 
that of the visible light, and in the corona itself the ratio cf ultra- 
violet light to visible light is exceedingly high. J. F. S. 

Sulphur Dioxide as a Source of Volcanic Sulphur. Jacob 
Papish ( Proc . Indiana Acad. Sci., 1918, 170 — 171). — Sulphur 
dioxide is reduced to sulphur by methane at elevated temperature. 
The author suggests that sulphur occurring in volcanic regions may, 
in part, be formed by reduction of sulphur dioxide by methane, 
carbon monoxide, or hydrogen, all of which occur in volcanic 
exhalations. Chemical Abstracts. 

Freezing-point Solubility Curve for Sulphur and 
Dichlorodiethyl Sulphide. J. A. Wilkinson, Christ Nrilson, 
and H. M. Wyldk (J. Amcr. Chem. Sac 1920, 42, 1377 — 1382). 
—The solubility of rhombic sulphur, mouoclinic sulphur, and 
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amorphous sulphur has been determined in /S/J'-dichlorodiethyl 
sulphide over the temperature range 13-82 — 128°, and the solu- 
bility— f reezi ng-poin t curves constructed. The solubility of rhombic 
and monoelinie sulphur is the same at all temperatures. Below 
78°, the solid phase which crystallises is rhombic sulphur, whilst 
above that temperature monoclinic sulphur separates. The solu- 
bility of amorphous sulphur is less than 0'14% at temperatures 
below 120°. Saturated solutions of sulphur in dichlorodiethyl 
sulphide contain 7‘6% of sulphur at 80°, 11*3% at 90°, 17*5% at 
100°, and 21-0% at 104°. J. F. S. 

The System Ammonia-Water. S. Posnu (Bee. trav. chin , 
1920, 39, 515 — 536).- The melting-point curve of the systenr 
ammonia-water shows the existence of two hydrates, X 11^,11,6 aad 
2 NHs,H 3 0, having m. p.'s -79-0° and — 7S S° respectively" The 
boiling-point curves do uot give any indication of the existence of 
these compounds. 

The vapour-pressure curve of ammonia was determined, and is 
represented by the formula log/)-- 7 2379 -1282'86/P, from which 
the heat of vaporisation is calculated as 5864 cal. The vapour- 
pressure curves of mixtures of ammonia and water were constructed, 
and also the curve of sublimation of solid ammonia. \V. G. 


Oxidation of Arsenious Anhydride in Alkaline Medium 
in the Presence oi Ferrous Sulphate. O. Giri ( Compl . rend., 
1920, 171, 174— 176).— The absorption of oxygen by a solution of 
arsenious oxide and ferrous sulphate in the presence of sodium 
hydroxide varies with the amount of alkali present. The volume 
of oxygen absorbed at first diminishes as the amount of alkali 
increases, reaching a minimum when the alkali is slightly in excess 
of that required to form the arsonite, Na : As.,0 < . It then increases 
to a constant maximum, when the amount of alkali present is 
slightly in excess of that required to form the arsenite, Xa ( As ! 0 i . 
If the amount of alkali present is kept constant, the oxygen 
absorbed is proportional to the amount of iron present, but is 
always in excess of that required to oxidise the ferrous salt to the 
ferric state. ^ ^ 

Charcoal before the War. III. Wilder 1>. Baxcroit (/, 
i'hytical Chan., 192n. 24. 312 366. Compare this vol., ii, 429). 
- A further discussion of the properties of charcoal. In toe 
present paper, the oxidation of charcoal from various source^ y 
various reagents is considered. J. F. 8. 

The Action of Extremely Finely Divided Gases. C 

Zexouklis (C 'ompt. rein!., 1920, 171, 167 — 170. Compare i* 
vol., ii, 363). — A more detailed study of the reduction of c ® r 
dioxide in the presence of water by hydrogen in a very ' 
divided state shows that the action steadily diminishes in v - 
with the time. Although it takes place to some ex n 1 
dark, it is markedly accelerated by sunlight, and still m 
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ultraviolet rays. In all cases, the formaldehyde first producer) 
rapidly undergoes polymerisation. The reduction of carbon dioxide 
by hydrogen takes place slowly with both gases in solution in water 
without any passage of the hydrogen through a porous vessel. 

W. G. 

Some Sources of Helium in the British Empire. J. C. 

McLennan (Bull. No. 31, Dept, of Mines, Canada). — An account 
of the natural gases of Canada, British Columbia, New Zealand, 
New Brunswick, and England, which contain helium. The radio- 
activity and helium content are tabulated, and methods of estim- 
ation are described. [Compare T., 1920, 117, 923; this vol,, ii, 
488, 508.] J. F. S. 

Application of the Laue Diagram to the Determination of 
the Structure of Calc Spar. Ernst Schiebold ( Leipziger Abb.., 
1919, 36. Go — 213; from Che.m. Zentr., 1920, iii, 123). — The 
investigation was undertaken with the object, of elucidating suitable 
methods of determining indices and of applying the Laue diagram 
to a useful means of determining structure. The systematic pro- 
cedure recommended gives results confirmatory of Bragg's structure 
model when applied to sodium chloride. The structure deduced 
for calc spar permits a satisfactory explanation of the cleavage 
relationships from Bragg's model. H. W. 

The Constituents Formed by Reciprocal Penetration of 
Zinc and Copper at a Temperature at which these Two 
Metals and all their Alloys are in the Solid State. H. 

Weiss (Compt. rctul., 1920, 171, 108— 111). — When zinc and 
copper were heated in close contact at 400° for two days, the 
following constituents were found in the contact layer: pure zinc 
or its solid solution, p; the constituent s to a thickness of about 
0'2 mm.; the constituent y. thickness about 1 mm.; a very thin 
zone of the constituent 6; and copper or its solid solution, a. If 
the duration of heating was increased to ten days, the thickness 
of the zones € and y increased without appreciable alteration of 
the zone /). W. G. 

System Zinc Oxide, Phosphoric Oxide, and Water at 
25° and 37°. N. E. Eeerly, C. V. Gross, and IV. S. Crowell 
(•/. Amer. Chem. Soc., 1920, 42, 1433 — 1439). — The equilibrium 
between zinc oxide, phosphoric oxide, and water has been deter- 
mined at 25° and 37° over a long range of concentrations, and the 
equilibrium curves have been constructed. At 25° the solid 
phases, Zn s (P0 4 ) 2 ,4H,0, ZnHPO^H.O, and Zn(H„P0 1 ),,2H J 0, 
separate, whilst at 37° an additional solid phase, ZnllFO^.TLO, is 
obtained. The tetrahydrate of normal zinc orthophosphate may he 
prepared by saturating a 50% solution of phosphoric oxide in water 
with zinc oxide at the boiling point. The water lost by evapor- 
ation is replaced and the mixture cooled in ice, About 10 volumes 
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of ice-cold water are added, and the solution vigorously stirred and 
poured through a filter into a large porcelain dish. The dish and 
its contents are heated on a water-bath with stirring, when a ] ar „ 8 
quantity of shining plates of the tetrahydrate separate 
Zn 3 (P0.i) ; ,4H 2 0 crystallises in shining, orthorhombic plates ■ 
ZnHP0 4 ,3II 2 0 forms sticky, thread-like crystals which agglomerate 
into cotton-wool-like masses; ZnIlP0 4 .H 2 0 forms small, hard 
transparent, needles, which, since the extinction is oblique to the 
long axis, are probably triclinic; Zn(H 2 P0 4 ) 2 ,2FL0 forms la r » e 
transparent, trielinic rhombohedra. J. ]' ’ 

New Method of Preparing Tripotassium Lead Hydrogen 
Octafluoride. Frank C. Matrehs (/. Amer. Chem. Soc., 19:10 40 
1309 — 1311. Compare Clark, A.. 1919, ii, 513). — Lead peroxide 
is readily attacked by 96% hydrofluoric acid, and a yield of 62» 
of lead tetrafluoride obtained. O11 dilution of the solution, the 
tetrafluoride is speedily hydrolysed. but. this may be largely" pre- 
vented by the addition of a little potassium or ammonium fluoride 
Wore dilution. Tripotassium lead hydrogen octafhioride 
3KF.TIF,PbF 4 . is brst prepared by fusing a mixture of euua] 
weights of potassium hydrogen fluoride and lead peroxide in a 
platinum dish at 200’. The fluoride is melted and the dioxide 
slowly added, and the heating continued until the mass becomes 
pasty. After cooling, the mass is moistened with concentrated 
hydrofluoric acid, stirred with a carbon rod, and heated at 1‘25° 
for several hours: after repeating the heating several limes, the 
mass becomes practically white and contains 80 — 86% of the octa- 
fluoride. Pure crystals were obtained by digesting the crude rest 
due with concentrated .hydrofluoric acid, filtering, and crystallising. 
The pure salt is verv easily hydrolysed, but the presence of a small 
excess of potassium fluoride retards the hydrolysis to a marked 
degree. The action of heat on the octafluoride doe? not give 
enough fluorine for the odour to be recognised, although the 
platinum di-h was etched. ,1. F. S. 

Crystal Structure of Ferromagnetic Metals. Albert W. 
Tli-r.r, (PhyAnil Her., 1919, 14, 540— 541).— Since the atoms oi 
ferromagnetic materials are, in general, ferromagnetic only when 
in pure metallic condition and between definite limits of tempera- 
ture, and the relative spacing of the atoms is apparently essential 
it might have be n anticipated that ferromagnetic metals would 
have the -ante ervstal structure. That this is not the case is shown 
by the data on the type of lattice and the distance between atoms 
of chromium, iron, cobalt, and nickel (compare ibid., 191 , > 

661). Nickel has the same crystal structure as copper, wins 
cobalt appears in two forms, one like copper and one li e nia, 
nesium. Neither is like iron. Chromium, which is n° . t . 
magnetic, has a centred cubic arrangement, like iron. Itisev 
therefore, that ferromagnetism does not depend on 
arrangement of atoms, ft is much more likely that 


any particnlaf 
it depends on 
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the distance between the atoms, which would explain the fact that 
this property is lost when the temperature is increased beyond a 
definite value. Chemical Abstracts. 

Catalytic Action oi Copper Salts on the Oxidation o! 
Ferrous Compounds by Air. L. Maqorxnr and E. Demoussv 

( Vompt . rend., 1920. 171, 65 — 691. — Copper salts exert a marked 
catalytio effect on ferrous salts, favouring their oxidation in air. 
This effect is noticeable at extreme dilutions (1 in 100,000,000), 
and is sensitive to the least change, in the reaction of the medium. 
It is apparently independent of the degree of ionisation of the 
mixture of copper and ferrous salts, but is most marked with 
ferrous salts of weak acids, being apparently related to their degree 
of hydrolytic dissociation. W. G. 

The Precipitation of Tin by Iron. N. Boumax (Sec. tram, 
(him., 1920. 39, 537 — 541). — Bv the addition of a solution of 
stannous chloride, the potential of iron in a solution of ferrous 
chloride becomes less negative, so that it is then less electronegative 
than tin ; consequently it is no longer in the state to precipitate 
tin from its solution. This result is discussed on the electronic 
theory, and a satisfactory explanation given. At the same time, 
it is shown that reduced iron will precipitate tin from its solution 
if boiled with a slightly acid solution of stannous chloride. 

W. G. 

Zirconium. J. W. Mardex and M. N. Rich (J. Ind. Eng. 
Chem., 1920, 12, 051 656). Fairly pure (99'8%) zirconium oxide 
may he prepared from zirrite by decomposing the mineral with 
sulphuric acid, precipitating the zirconium as basic sulphate, and 
igniting the precipitate. Good yields are also obtained by fusing 
zircite with sodium carbonate and hydroxide and precipitating 
zirconium, oxide by means of sulphur dioxide, and by a method 
in which the zirconium is precipitated as phosphate. Potassium 
zirconium fluoride may be prepared in pure condition by dissolving 
zirconium dioxide in hydrofluoric acid, treating the solution with 
the calculated amount of potassium carbonate, and recrystallising 
the salt three times. Its solubility in water varies greatly with 
the temperature, 100 e.c. dissolving 25'0 grams at 100°. 15’0 grams 
at 18°, and 0'78 gram at 0°. The pure metal may be prepared 
from this salt or from the oxide. Thecoherent. metal may be obtained 
by aluminothermic reduction, by heating the amorphous product, 
and (in admixture with carbide) by reducing zirconium oxide with 
carbon. The amorphous variety is obtained by reducing potassium 
zirconium fluoride by means of sodium or aluminium in an 
exhausted iron tube or a vacuum furnace. The coherent metal is 
much less chemically active than the amorphous variety, and, unlike 
the latter, is insoluble in all acids except aqua regia and hydro- 
fluoric acid. A study of different analytical methods showed that 
zirconium is incompletely precipitated as fluoride, and that it is 
only quantitatively precipitated by peroxide when the concentra- 
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tion of the latter in the solution is high. The precipitation as 
phosphate is best effected in the presence of 10% of sulphuric acid 
hydrogen peroxide being added to retain the titanium in solution 
The quantity to be precipitated should not exceed 0*05 — 1 gram in 
200 c.c.. and the liquid should be heated to boiling point and 
allowed to remain after the addition of an excess of disodimj 
hydrogen phosphate. In the case of solutions containing 10 to 
20% of sulphuric acid, an excess of 50% of ammonium phosphate 
should be added. [See also ./. Snr. Chew. Iruf., 1920, September! 

C. A. M. 

Thorium and Uranium Content of Certain Minerals ; the 
Gradual Transformatiomof Thorium-B Thorium-C. Step 1!( 
Meyer (Sitivngiher. .1 l;n<T. 1I’A«. ll'ien, 128, [2u], 897 — 908; 
from Chem . Xentr., 1920, iii, 75). — The estimation of 
thorium or uranium in uranium ores containing very little 
thorium, or in thorium ores with a very small uranium 
content, cannot be effected by the usual methods; it is, how- 
ever, relatively easy to estimate minimal amounts of uranium 
by the proportional radium content, and of thorium through 
its active precipitates. In a specimen of monaritc sand, tie 
ratio of thorium to uranium was 83:1. an extreme value, which 
is not commonly observed. A specimen of Joachimsthal pitch- 
blende contained G'Cl x 10~ 5 grams of thorium isotopes (thoriums 
ionium) for 1 gram of uranium, or 3-33 x 10" 7 grams of radium. 
The thorium content of a crystalline Morogoro uranium mineral, 
the uranium content of which was already known, was estimated 
in the following manner. The amount of thorium-B obtained 
under definite conditions from a known weight of the mineral was 
compared with the amount nroduced under identical conditions 
from a mineral of known thorium content. The Morogoro mineral 
was thus found to contain 0-5 3% of thorium and 74-5% of uranium. 
The amount of thorium is so great that, the equivalent of the 
thorium-ionium from the mineral can scarcely lie distinguished 
from that of thorium itself. In an appendix, the author gives 
tables showing the effect- of differing exposure in thorium emanation 
on the activity of active thorium precipitates. IT. IT. 

V Crystalline Structure ol Antimony. It. W. James and 

Norman Tuxstau, ( Phit . .V«y., 1920. fvi], 40, 233— 239).— -The 
crystal structure of antimony has been determined for antimony 
bv means of an A'-rav spectrometer, using a bulb with a palladium 
anti-cathode The glancing angles for first-order spectra were » 
follows: (100). 5027'; (110), 7 e 24'; (ll0), 7°30' ; (111), 4°2G ■; 
and (111). 19014'. Tim intensities and the small glancing angle 
indicate that the underlying structure is a face-centred lattice, and 
that the unit rhomb contains eight atoms. The structure, as in 
the case- of the diamond, ronsists of two interpenetrating face- 
centred lattices. The arrangement of tile lattices can be seen, as 
follows. ‘ Suppose for one of the lattices, diagonals are f rail r 
parallel to the trigonal axis for each of the eight equal rhomw 
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j 1( .jral cells into which the unit lattice may be divided. From 
considerations of symmetry, it is clear that the atoms of the second 
lattice must lie in these diagonals. If they lay at the unoccupied 
corners of the first lattice, the structure would become a simple 
rhombohedral one. This does not accord with the observed facta, 
tut if the atoms of the second lattice are all displaced from these 
corners along the diagonals in the same direction by a distance 
eaual to 0 074 of the length of the diagonal of one of the small 
arils, all the observed facts are explainable.” J. F. S. 

Revision of the Atomic Weight of Bismuth. Analysis of 
3i s m th Chloride. 0. Uonigschmid and L. Birckenbach (Sitz- 
'M gsher. Akad. IFiss. Miinchen, 1920, 83 — 86; from Chem. Zentr,, 
1920 iii, 122). — With the object of discovering possible isotopes of 
bismuth, the authors have analysed and investigated bismuth 
chloride and bromide, using the methods of Richards and his 
co-workers. The ratio BiCl 3 :3AgCl was determined gravimetric- 
ally and the ratio BiCT 3 :3Ag by gravimetric titration with the 
aid' of the nephelometer. The first series gave the value 
Bi = 209'024, whilst the second set indicated Bi = 209 027 ; the 
mean, 209'026, is regarded as the present most probable value for 
the atomic weight of bismuth, and is a unit higher than that 
previously adopted. H. W. 

[Salts with High Ammonia Content.] Walter Peters 
(Her., 1920, 53, [/f], 1143).- -The formation of auuniucs containing 
more than six molecules of ammonia (Kphraiin and Moser, this 
vol. ii, 378) has previously been observed by the author, who has 
obtained platinum double salts with 9. 12, 15, or 18 molecules 
(compare Peters, A., 191th ii, 114). II. W. 


Mineralogical Chemistry. 


Pulverulent Mineral [Fluorite] irom Dorgali, Sardinia. 

E.nrico Clf.kici (A th It. Amid. Lineei, 1920, [v], 29, i, 
309 — 312). -This mineral, which is shown by its physical and 
chemical properties to be lluorite. exhibits thcrinolumiiiesceiice, 
even under carbon tetrachloride or acetone, and emits radiations 
capable of iulluencing photographic plates and oi penetrating 
"lass, mica, or gelatin, lint lint aluminium or black paper. This 
phenomenon may lie due to the pnsence uf traces ol rare earths. 

3 T. H. P. 

Plumbiferous Barytes from Shibukuro, Japan, llvoicui 
Ohashi (Min. May., 1920, 19, 73— 76).— The mineral is deposited 
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bv a Hot spring, tie water of which has the following composition 
in parts per thousand: H 0*07500, K 0-02491, Na 0*04415, 
NH, 0-00011, Ca 0 04870, Mg 0'01483, Fe 0-24846, A1 0-09622 
Cl 2-69729, 1I»S0 4 042034, S0 4 093776, HBCX 0-04244, 
H a Si0 3 0'37022;”total, 5’02043; D'' 1 1*0030. In the rock fissures 
aud at the orifice where the temperature is nearly 100°, the deposit 
consists of ordinary barytes, but in the stream of hot water, with 
a temperature of 40—50°, the crystalline deposit consists of 
plumbiferous barytes of the variety known as “ hokutolite” ( s0 
named from the occurrence in the hot spring at Hokuto, in 
Formosa), together with sulphur, siliceous sinter, ferric oxide, 
realgar, and orpiment. It has the composition : 


BaO. PbO. $SO,. 
1. 59-96 4-67 32-77 

II. 48-95 17-78 32-24 


Fe. 

Ign. 

Total. 

— 

— 

97-40 

trnco 

060 

99-57 


corresponding with AjB m and A,b , whilst lor the mineral from 
Hokuto the composition ranges from A,B 3 to A 3 B 5 (where 
A - auglesitc, B — barytes). The optical characters are inter, 
mediate between those of auglesitc and barytes, and this supports 
the sueoestion that the mineral is an isomorphous mixture. The 
barytes, 0 whether containing lead or not, is radioactive, ranging 
from 0-32 to 1-37 >.10- 10 curie units per gram of mineral. It 
also exhibits a self luminescent died , and when heated glints 
brilliantly (t-heriuoliimineseence). L. ,1. S. 


Analyses of Dolomites. I'. L. Hardixg, J. B. Shumaker, and 
A. W. Rothiiock ( Clmii . .1 1 1920, 121. 50 52). fwonty 

analyses are given of specimens ^crystals and locks) labelled as 
dolomite; some proved to be ordinary limestone or calcite, and in 
one case a sandstone (compare this vol., ii, 118). L. J. S. 


Lead Minerals from the Wreck of a Fire-ship. Arthcr 
Russell (Min. 1920, 19. 64— 68).— Cavernous masses of 

metallic lead mixed with charcoal were taken up in 1846 from 
beneath the partly fused lead pump of a fire-ship which was 
wrecked in Falmouth Harbour in the year 1780. They show small 
crystals of eotunnite (PbCl,), auglesitc (Pbb0 4 ), leadhillile 
(4Pb0,S0 3 ,‘2C0»,H»0 j, and galena (PbS). These were evidently 
formed by the actioii of sea-water on the lead, L. J. »■ 

Nephelite from Parco Chigi, Ariccia, Rome. *' B *- VCESC0 
Stella Starkabba (Riv. 3lin. Crist. Ital., 1917, 48, 5- )• 

Material eminently suitable for analysis was supplied by clear 
colourless crystals' from a volcanic bomb consisting mainly ol 
biotite. The refractive indices, a .— 1*5417, ««-, 

at the higher limit for nephelite. D 21 2*65. 

SOL AI.O,. FcyO a . CaO. M*0. Sa-O. K,0. Cl. SO,_ HA Total 

42-57 33-38 0-68 2-15 0 06 14*48 5-73 trace 0-29 01S 9V 
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This gives the ratios Si0 2 : A1 2 0, : HO -2*12 : 1 


1*01 . Deducting 


K 3 Al 2 Si 2 0 8 and (Ca>Mg)Al. ! Si ! O e , and plotting the remaining 
Si0 2 , AigUg, and Na^O on a triangular diagram, all recent analyses 
of nephellte fall on a line between the limits Na,ALSi,O a and 
NagAlgSigOju, the present analysis being nearest to the latter 
The differences in composition of nephelite are explained by mix- 
tures of these four molecules, but which of them exerts an influence 
oa the variations in refractive indices could not be determined. 

L. J. S. 

So called Hydrocastorite from Elba. Pnono Comucci (AM 
M. Accad Uncei, 1920 [v], 29, i, 264 -2G7).-Doubts have been 
cas t by Manasse (A., 1902, ii, 90) and D'Achiardi (A., 1906, 
ii ; 555) on Grattarola s view thatghydroeastorite represents a 
definite mineral secies (A., 1878, Ilf). The authors analysis of 
Grattarola s mineral gives the percentage composition: 


H,0. Si0 2 . AbOj. 

16-60 50-63 18-73 


„ „ Ka.O+K.,0 

re.Xtj. CaO. (by difference). 
0-42 5 50 2 04 


From these results and from (he physical properties of the mineral 
the author draws the conclusion that it represents, uot a definite, 
mineral, but cither a mixture of certain secondary minerals of 
uncertain and varying composition or. sometime.-, simply somewhat 
impure stilbite T II P 


Olivine from Etna. I hav e-. -o Si ki.la Starkauba (Mem, 

dense Sri. R. .4 can/. Ztlunll, Aareal,-, 1917, [iijj, 9, u 65 ). 

5mall crystals occutiiug in tuffs are separated accordin'.* to colour 
and crystal-habit into: I, olivine of a clear green co!our°and fairly 
transparent, D 3*4 J, y i ' i tj 7 ; 11, hyalosideritic olivine of a dark 
brownish-green colour and almost transparent, D 3 04, - /v , 1-7303. 
Analysis I corresponds approximately with 

4(Mg,Ca)..Si0 4 ,(FeAIn),Si0 4 , 

and 11 with 7(Mg,( aptyiOj.dtFe.Mn qSit),. The frequent presence 
of ferric oxide in volcanic olivine i< commented on. 


SiO. ; . 

Ti0 2 . 

A! 2 Oj. 

Fe,O s . 

Cr,0 3 . 

FcO. 

I. 37-97 

0 05 

1 01 

5-24 



14 2G 

II. 37-43 

0-57 

0 71 

5-82 

trace 

19 34 

(Co.Xi)O. 

MaO. 

CaO. 

MgO. 

HO ? 

Total, 

1 . — 

0-32 

0 54 

40 71 

0-34 

100 44 

II. 0-11 

0-04 

100 

34 43 

0-14 

100 19 


L. J. S. 

11 Titanolivine " from the Ala Valley, Piedmont. F 

Zaiibonini (Bull. Sue. frau ( . Min.. 1919. 42, 250—279).— 
Titanolivine is of frequent occurrence in the serpentine rocks 
™ tile Alps, and its presence accounts lor (lie wide diffusion of 
titanium in these rocks. Dark reddish brown crystals found at 
■-everal places in the Ala valley agree in their crystallographic 
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constants (a : b : c = l‘0735 : 1 :5'667, .fl=89°59| / ) and optic] 
orientation with clinohumite, but they differ chemically from thi 
in containing some titanium and also hydroxyl in place of fluorin IS 
Analysis gave: 


Si0 2 . TiO a . PbO. 
36-83 1-92 0-14 

Fe a O s . 

0-42 

Al s O,. GIO. FeO. 
0-07 1-30 4-90 

MnO. 

0-28 

CaO. KgO. 

0-03 009 

Na,0. 

0-03 

H a O H,0 

(-= 110°). (>110°). 
0-05 299 

F. 

0-03 

corresponding with the ratios SiO. + TiO, : RO 
1:2'23?0'26, and with the formula 4Mg 2 Si0 4 ,M; 


NiO. 

0-07 


MgO. 

51-53 


Total. 

100-68 


only at a high temperature. Glucinum has been previously 
detected in a mineral of this group by Jannasch and Locke (A 
1894, ii, 459), but lead is unusual. The earlier analyses of “titan' 
olivine’’ by A. Damour (1855 and 1879) and G. Anelli (A., 190a 
ii, 176) agree with the clinohumite formula only when it is assume! 
that titanium replaces magnesium, and they are probably at fault 
The name “ titanolivine” being thus inadmissible for this mineral 
ti tank i/il roil in oh um ite is suggested as an alternative. L. J. g, 


Analytical Chemistry. 


Method of Stating Analytical Results. A. Thiel (Chrn. 
Zeit., 1920, 44, 525—526. Compare this vol., ii, 187).— The 
author suggests a nomenclature for equivalent or molecular quanti- 
ties, for example, " norm ’ (symbol <j.\) for gram-equivalent, 
"mol’’ (< 7 -l/) for gram-molecule, etc. \V. P. S. 

The Significance of the “Specific Refraction" for 
Analytical Chemistry. X. Schookl (/fee. true, chirn., 1920, 39, 
594 — 599). — The specific refraction, (»- 1 );d, may serve as a con- 
firmatory measurement for the identification of an unknown organic- 
compound, but its application is somewhat limited. W. G. 

Fluoremetry. Quantitative Analysis by Comparative 
Fluorescence. L. .1. Desha (J. .Inter. G'/iem. Sue., 1920, 42, 
1 3511 1363).- A new method of tuiero analysis is described, of the 

same order of sensitiveness as colorimetry and uephelometry, wliicli 
should prove generally applicable to the estimation of minute 
quantities of the considerable number of substances which are 
either fluorescent themselves or may be rendered so by the addition 
of a suitable reagent. Ultraviolet rays from a quartz mercury 



ANALYTICAL CHEMISTRY. 


ii. 553 


lim p Are filtered from most of the visible radiation and used to 
exa te fluorescence m solutions of such substances containL^in the 
prison cylinders of the Kober nephelometer. The intensity 
° the fluorescent light thus produced, as observed in £3 
0 to mstrument, is equalised in the usual manner by 
the heights of the exposed columns. For sufficiently dilute solm 
tons, he curves obtained by plotting the scale re2dings a e “nst 
concentrations are quite regular. These calibration curves are 
drawn for solutions containing 0’5 — 2 mo- npr Mtr* r 
sulphate in rV-sulphuric acid, and for solutions of 2-4 m^per 
litre o aniline lodoeosin in .Y/10-alkali. Such a curve differs from 
that of inverse proportionality (the colorimetric curve) muf more 
than from one drawn according to the nephelometric formula 
Some peculiarities of the latter are indicated, and it is shown that 
when two constants are used (one for solutions stronger than the 
standard and the other for those more dilute), the values corrix 
spending with the (luoremetric readings may be taken from the 
nephelometric curve with ail average error of 1%. J F S 

A Gas Analysis Apparatus Accurate to 0-001</ mainlv 
designed for Respiratory Exchange Work. August Khogh 
(diooftm. J 1920 14, 267-281).- -fhe apparatus contaiuTtwo 
improvements on the usual arrangements. The more important of 
these is the use of three separate gas burettes, the first- being used 
exclusively for moving the air to and from the absorption pipettes 
the second being of a size suitable for measuring the air before and 
after the absorption of carbon dioxide, and the third is for measur- 
ing the air after the absorption of oxygen. The water vapour 
necessary for saturating the sample of air,' after it conies from the 
absorption pipettes, is supplied by the first burette. The other two 
lunettes contain just enough water to ensure that the samples 
remain saturated . 

The second improvement is that the mercury is raised and 
lowered in the burettes, not, by raising and lowering a mercury 
reservoir, but by means of air pressure! This obviates the use of 
rubber connexions between the burettes and the reservoirs and 
also considerably facilitates the analytical manipulations. 

The apparatus is fully sketched in the original, and detailed 
instructions are given for conducting an analysis. \V G 


Titration with the Hydrogen Electrode. W. 1). Treadwell 

and L. Weiss (Uth. Chim. Art,,. 1920. 3. 433 MO). -The 

authors describe a hydrogen electrode which, when in steady use, 
retains its activity for six weeks, and is then easily regenerated' 
“ e ™auge in potential of the electrode during acidimetric titra- 
tions may be measured with sufficient accuracy bv means of a 
mmivoltincter, and it may be used for the titration of both stroim 
an weak acids. With the latter, the equilibrium constants mav 
calculated very simply from the fall in potential during the 

20 
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titration. Strong acids in presence ot weak acids may also K. 
estimated. T. H. p. 

Standardisation of Sodium Thiosulphate, Arsenicum 
Acid, Potassium Bromate, Potassium Iodate,etc., Solutions 
by means of Standard Sulphuric Acid Solution. L. Bertiaoj 
(.I nn. Chim. anal., 1920, [iij, 2, 207 — 208). — The equivalent 
quantity of iodine liberated from a mixture of potassium i od ate 
and potassium iodide by a definite volume of standard sulphuric 
acid solution is used for the standardisation of thiosulphate and 
srsenious acid solutions. Variations of the reaction are employed 
for the* stan hard isat ion of the other solutions mentioned. 

w. P. s. 

Indicators used for Estimating Free Acid in Pickling 
Solutions. C. L. Boyle (J. Ind. Eng. Chem., 1920, 12 , 571 — 572), 
— Sodimn or potassium thiocyanate solution is recommended as the 
indicator, since the end-point shown by ordinary indicators is 
obscured by the large amount of ferrous sulphate present in the 
pickling solution. W. P. g, 

The Incineration of Organic Substances Prior to Analysis 
for the Mineral Elements which they Contain. Application 
to the Analysis of Blood. A. Descihez and J. Meunier ( Compl . 
rend.. 1920, 171, 179--1S2).- -For the incineration of organic 
substances for subsequent ash analysis, the authors recommend" that 
the material should first he thoroughly dried, and then ignited and 
allowed to burn at as low a temperature as possible. In this way, 
a carbonised material is obtained which, when further incinerated, 
readilv becomes incandescent and leaves a white ash. If excess 
of alkali salts is present, tlie-e should be extracted with water 
before the final incineration. This method has been applied to the 
ash analysis of blood, and the presence of copper, manganese, and 
lithium detected. W. 0. 


Volumetric Estimation of Sulphuric Ions. Joseph Erlich 
(.1 ««. Chilli, until.. 1921). [iij. 2. 211 215). The solution, con- 

taining about O-ill gram of sulphuric acid as alkali salt, is neutral- 
ised. boiled with the addition of barium carbonate, set aside for 
twelve hours, filtered, the precipitate washed, and the alkalinity 
of the filtrate titrated with J 10-acid. The alkalinity i- 
equivalent to the sulphuric ions present originally. h\ . P. S. 


Estimation of Nitrate Nitrogen in Nitrates and Fertilisers. 

H. ('. Moorf. (./. Ind. Emj. Chew., 1920, 12. 669 — -673). Fiom 
0*8 to 1-7 gram of the sample, according to the quantity of nitrate 
present, is mixed with 35 c.c. of sulphuric acid containing 1 gram 
of salicylic acid, the mixture is shaken for fifteen minutes, 5 grams 
of sodium thiosulphate are added, and the mixture heater uni 
trot ling ceases . Five grains of potassium sulphate and Oa gi 
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of mercury are then added, and the heatine is continue t ■ , 
minutes after a clear solution has fw f 

is in the subsequent distillaZ, of Xtim^ ' P 

W. P. S. 

Preparation of Diphenylarnine sulphuric Acid. Fh Haun 

(Uttsch. Nahr. Gen, mm., 1920, 39 355— 3561 —The i u • 
ac jd used in preparing diphenylamine’ reagent for thT deSnrf 
nitrates should be free from nitric acid, as shown by the brodne 
tet. So ” 6 ^ne s the reagent marie with sulphuric add free from 
mtnc acid becomes blue m colour after a short time; this is du” 
to the pr^enoe of erne salts in the sulphuric add. Su^ch arid 
may sti be used if it is heatcil previously to boiling and then 
coded; the feme salts are reducer! permanently by this treatment 
and the acid does not give a blue coloration when mixed™, t h 
diphenylamine. The course of the reduction may be followed by 
adding a trace of permanganate before healing the acid The 
permanganate is also reduced, and the presenee'of the manganese 
tends to increase the sensitiveness of the reagent. W P° S 

Iodic Acid as a Characteristic Microchemical Rea-ent 
or Gasenus Ammomn. Georges Devious ( Compt . rend., 1920, 
17i, lr7-179).-Whe„ one drop of a 10% aqueous solution of 
iodic acid is exposed to an atmosphere containing ammonia, it 
immediately becomes covered with a crystalline film. These 
crystals may readily be identified under the microscope as flattened 
quadratic crystals of the normal iodate. X1I.IO, None of the 
volatile amines examined gave this reaction under ‘these conditions 
For the detection of traoes o! ammonium salts in a solution the 
latter is first concentrated by evaporation, and then the ammonia 
is liberated by the action of magnesium oxide and tested as above. 

W. G. 

The Technique of the Estimation of Phosphoric Acid 
as Banum Phosphomolybdate. 8. Postbunak (Bull Soc 
dm,, 1920 [iv], 27, 564-568).- Very full details are niven for 
preparing the solutions for, and conducting an estimation bv the 
method already described (this vol., ii, 505). \y “ G 

Estimation of Solvent Carbon Dioxide in Water H 

t i Ze Z‘n - an,J, ' W ■ (;hem - 19 -°- 33 ' >■ 163 — 184). — It was 
h0 ":'! b y Tl1 lna,,s and HeuMem (A.. 1913. ii, 51 , that free carbon 
uioxide in soft water has a much greater solvent action on calcium 
carbonate than the same amount of carbon dioxide in hard water 
iws that portion required to keep calcium hydrogen carbonate. 
n o,’,i las 110 solvent action on calcium carbonate. Curves 
a ,7 b'llinaus and 1 ieublein enable tile amount of solvent 
to he read directly when the amounts of free and 
if. ir b , Ca , rbo " liloxlcle are known, in the case of waters contain- 
o on ydrogen carbonate, tile semi-combined and the combined 

20—2 
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carbon dioxide in the iron compound are titrated simultaneously 
with the free carbon dioxide, and, as a correction, 11 mg, 0 ( 
carbon dioxide must be deducted for each ing. of ferrio oxide 
present. For this reason, the filtrate from plants used f or 
removing iron from water will often yield higher values for f ree 
carbon dioxide than the original water. The combined carbon 
dioxide in water may be estimated by titration with hydrochloric 
acid, with methyl-orange as indicator, and also by boiling the 
water with excess of acid and titrating the exoess, with phenol- 
phthalein as indicator. The carbon dioxide in combination with 
iron is estimated by the first method, but not by the second. The 
results for solveat carbon dioxide in waters free from iron are 
most trustworthy when, in addition to calcium hydrogen 
carbonate, the water also contains considerable quantities of the 
hydrogen carbonates of magnesium and sodium. The solvent 
action of free carbon dioxide is probably reduced to the greatest 
extent by iron hydrogen carbonate, and successively less by the 
hydrogen carbonates of calcium, magnesium, and sodium. 

C. A. M. 


Hcemato-respiratory Functions. XI. The Henderson- 
Morriss Method for Determining the Carbon Dioxide in 
Plasma and in Whole Blood. Howard W . Haggard (/. Bid, 
Chem., 1920, 42, 23" — 244).— A careful study of the Henderson- 
Morriss method (A., 1917, ii, 506) of determining the carbon 
dioxide of plasma or whole blood, and a comparison with the 
method of Van Slyke and Cullen (A., 1917. i, 521), show that the 
various corrections almost exactly neutralise each other. At 
ordinary temperatures and barometric pressures, the reading oil the 
»as burette for the carbon dioxide absorbed during the gas analysis 
(corrected only for the carbonate of the ammonia solution) may be 
taken as indicating directly, within the error of the method, the 
amount of carbon dioxide contained in the blood or plasma. With 
this method, the analysis of whole blood is as easy as that of 
plasma. ^ 

Estimation of Potassium and its Separation from Sodium 
by means of Sodium Cobaltinitrite. P. Wenger and C. Hem 

(Ann. Chim, anal.. 1920, [ii], 2, 198 199).— The potassium sodium 

cobaltinitrite precipitate, obtained in the usual way, is dissolved 
in hydrochloric acid, and the cobalt then estimated electrolytically 
or oravimetricallv. The precipitate has the composition 
K,NaCo(N0 2 ) 6 . 

and the potassium mav be calculated from the weight ot co 
found. ' W - ? 


Titration of Ammonium Hydrogen Fluoride. ^ ALLAC! 
s. Chase (./. Ind. Eng. Chan., 1920, 12, 5 6 7-568), -Methyl - 
orange, litmus, laemoid, methyl-red. and cochineal are un 
worthy as indicators in the presence of free hydrofluoric aci , 
ammonia interferes with the sensitiveness of phenolphthalein. . 
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however, the ammonium hydrogen fluoride solution is treated with 
an excess of calcium chloride, the hydrochloric acid liberated may 
ho titrated using methyl-orange as indicator. There is no need 
to remove the precipitated calcium fluoride by filtration. 

W. P. g. 


Estimation of Calcium by Different Methods. George E 

(Chem. hews, 1920, 121. 53-56).-The following average 
results were obtained m the estimation of calcium in a sample of 
calcite by different methods: (1) precipitation as calcium oxalate 
and weighing as calcium carbonate, 99 57%; (2) precipitation as 
calcium carbonate and weighing as such, 100-07% • (3) liberation 
of carbon dioxide with hydrochloric acid and weighing the carbon 
dioxide m potassium hydroxide solution, 100 03% ; (4) precipitation 
as calcium oxalate and weighing as calcium oxide, 99 86%; (5) pre- 
cipitation as calcium sulphate and weighing as such, 99'68%; 
(61 precipitation as calcium oxalate and weighing as calcium 
sulphate, 100 39% ; (7) precipitation as calcium oxalate and titra- 
tion with potassium permanganate. 99-68%; (S) precipitation as 
oxalate from a slightly acid solution, 99 87% ; (9) liberation of 
carbon dioxide and calculation of 1o=s into CaCO, 99-80% - 
(10) residual titration method, 99-75%. The theoretical amount 
of calcium (as CaCO.,1 in the material was 99-959%. C. A. M. 


Acidity and Acidimetry of Soils. III. Comparison of 
Methods for Estimating Lime Requirements of Soils with 
Hydrogen Electrode. IV. Proposed Method for Estimation 
of Lime Requirements of Soils. Hf.sry G. Knight (,/. Ind 
Enr,. Chem., 1920. 12. 559 -562).— The vacuum method (A.. 1916^ 
i, 459) appears to he the most trustworthy for estimating the lime 
requirement of soils, and the hvdrogen electrode method '(this vol.. 
i, 587) yields results which agree with those given bv the vacuum 
method, provided that, the soil is shaken with lime for more than 
three hours before the hydrogen-ion concentration is determined. 
The Hopkins (A.. 1916. i. 4591 and hvdrogen electrode methods 
are the best for measuring the reduction of acidity in limed soils. 
A method proposed for estimating the lime reouirements of soils 
consists in boiling a mixture of 1(1 grams of the soil. 25 c.c. of 
normal potassium chloride or sodium chloride solution, and an 
excess of calcium carbonate for ten minutes, and measuring the 
\oliime of the carbon dioxide evolves!. The results obtained agree 
with those found by the hydrogen electrode method. W. P. S. 


Rapid Identification of the Two Ionic Elements of 
Barium Sulphate. G. PenigPs (Bull Sne. chim., 1920, fiv), 27, 
o 0— 564).— -A more detailed account of work already published 

(compare this vol., ii, 398). ' W. G. 

Estimation of Lead in Chemicals in Acid Solution. 

Aoman Evers (Pharm. 1920. 105, 85 86). -In the eolori- 
enc (sulphide) estimation of lead in acid solution, the test 
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solution and the comparison solution should have the same 
hydrogen-ion concentration, otherwise the colorations obtained are 
not comparable. The author recommends that the acidity should 
be neutralised before the sulphide is added, and that bromo-phenol- 
blue (tetrabromophenolsulphonphthalefn) should be used as the 
indicator; this indicator is colourless at the neutral point. Iron 
does not interfere under these conditions, and the effect of copper 
may be prevented by the addition of cyanide. If both iron and 
copper are present, the copper should be separated by adding alum 
solution and ammonia, collecting the aluminium hydroxide (this 
precipitate also contains the lead!, dissolving it in acid, and treat- 
ing this solution as described, but without, the addition of cyanide. 
* W. P. S. 


Estimation of Mercury in Organic Combination by 
means of Zinc Filings. Mai'Rick Francois [Bull. Sec. chin., 
1920, [iv], 27 , 568).— A simplification of the method previously 
described (this vol., ii. 2G91. which avoids the necessity for heat 
; n <r. About half a gram of the dry. powdered organic matter is 
weighed into a tared.' conical flask. To it is added 30 c.c. of ether. 
10 c.c. of alcohol, 1 c.c. of concentrated hydrochloric acid, and, 
immediately, 1 gram of zinc turnings. The mixture is shaken once 
and left for half an hour. Another gram of zinc is added, the 
mixture shaken, and again loft for half an hour, when a third gram 
of zinc is added, and the mixture left twenty-four hours. By this 
time all the mercurv is deposited on t lie zinc, and the estimation is 
continued as described (loc. at.). w G 


Modification of Caron and Raquet’s Reaction for 
Manganese. G. Duxtois (Amt. Chim. c no !. , 1920, [ii], 2, 
215—216).— This reaction (A., 1919. ii. 351, 138) may be simplified 
as follows; 5 c.c. of the manganese solution and a few drops of 
sodium hydroxide solution arc shaken thoroughly in a test-tube 
until a brown coloration is obtained; saturated oxalic acid solution 
is then added drop bv drop. The brown coloration disappears and 
the characteristic red coloration develops. » • F- »• 


The Use of Phenolphthalein and Diphenylanune in the 
Method with Persulphate for the Estimation of Manganese 

D H Wester (Bee. true. chim.. 1920, 39 , 600 60... Uompa 
this vol.. ii. 451). — The author finds that the use of an *ahn< 

solution of phenolphthalein as a comparison sointaon and 

diphenvlamine for deepening the colour. >n the 
manganese colorimetrically. as recommended by Tillmans 
Mildner (A., 1915. ii, 583), does not give exact results. 

Estimation of Manganese in Biological Materwltog^hc 
with Data on the Manganese Content of Human 
and Tissues. Clarence K. Reiman and Annie S. M«ot W ( 
Chem,, 1920, 42 . 329-345). -For the preliminary prep 
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the tissue or blood, by means of which any manganese present is 
converted into the sulphate, the authors recommend either a modifi- 
cation of Bertrand’s method (compare A., 1912, ii, 459, 662), the 
fusion with potassium acid sulphate being carried out at 500 — 600° 
in quartz vessels, or the digestion with sulphuric, nitric" and hydro- 
chloric acids in pyrex Kjeldahl flasks. It is noted that quartz 
vessels are liable to contain manganese, and must be tested by a 
preliminary fusion. For the conversion of the manganese sulphate 
into permanganate, the authors further slightly modify Bertrand s 
modification ( loc . at.) ol Marshall’s method (compare Chein. Newt, 
1901, 83, 76) with potassium persulphate. 

A series of results is given for the manganese content of human 
blood, the values obtained varying from 0'004 to 0 02 mg. per 
100 grams, most of the cases coming between the limits 0’01 and 
0 02 mg. No abnormality in manganese content was shown by the 
few pathological cases examined, except, perhaps, in the case of 
syphilis of long duration, where the manganese is low. 

' The results for the manganese contents of human organs from 
fourteen autopsies are given, manganese being invariably present. 
The liver has the highest mangane-e content. 0-17 mg. per 100 
grams of wet tissue on the average. \V. G. 

Estimation of Small Quantities of Iron as Thiocyanate. 

Richard Willstatteh (/Ur.. 1920, 53. [B], 1152— 1154).— Small 
amounts of iron, such as are found in peroxyda-e preparations, can 
be estimated rapidly and accurately in the following manner. 
The solution under investigation ((Vo- -1 e.c.) is treated with con- 
centrated hydrochloric acid ((>."> e.c.) and made up to 50 e.c. with 
freshly prepared ammonium thioovanate solution (10 r ., or. with 
larger quantities of iron, 10"). The coloration is matched by the 
use of standard solutions of iron, which arc similarly treated. 
Difficulties' are caused by the presence of iron in the purest com- 
mercial ammonium thiocyanate and by the instability of ferric 
thiocyanate in solution; llie latter effect is due to the gradual 
reduction cif "the ferric salt by tile thiocyanate, but the process does 
not appear to he catalysed by the ferrous salt formed. The 
difficulty first named is overcome by boiling the ammonium thio- 
cyanate solution for a short time, after which it remain - colourless 
when cooled. H. \V. 

Use of Potassium Xanthate for the Detection and Separ- 
ation of Cobalt in the Presence of Nickel. I.ocis Compin' 
IBM. iSci. Vharuwr <//., from Attn. ('hin>. diuif., 1920, [ii], 

2, 218 — *220). — When a solution couiainim; nickel and cobalt is 
acidified with hydrochloric acid and treated with a slight excess of 
potassium xanthate, the two met-ds are precipitated as xanthate?. 
On the addition of ammonia, the nickel compound dissolves to give 
a blue solution, whilst, the cobalt compound remains insoluble. 

hen this method is used for the estimation of cobalt in nickel. 
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the ammoniacal solution of the cobalt compound should be acidified 
with hydrochloric acid, and the precipitation repeated in order to 
recover a trace of cobalt which dissolves in the ammonia. 

W. P. s. 

Estimation of Zirconium and Titanium in Zirconium 
Ores. G. E. P. Lcndeil and H. B. Knowles ( J . Amer. Chem 
Soc., 1920, 42 , 1439 — 1448). — A method of estimating zirconium 
titanium, and the total rare earths in zirconium ores, is described.' 
The method is found to be applicable in the presence of any or 
all of the elements which have ever been found in zirconium ores. 

Four grams of borax are fused and allowed to solidify j n a 
platinum crucible, 0'3 gram of finely powdered ore (100 mesh) 
added, and the mixture heated over a Meker burner and stirred 
with a platinum rod for thirty minutes. The cooled mass is placed 
in hydrochloric acid (1:5) in a beaker and wanned on a steam- 
bath. The solution is transferred to a platinum dish, treated with 
sulphuric acid (1:20), and evaporated until fumes of acid are 
evolved. The concentrated liquid is cooled, diluted to 100 c.c„ 
and the impure silica filtered off and washed, and the washing 
added to the filtrate. The filtrate is warmed overnight to pre- 
cipitate small amounts of phosphorus as zirconium phosphate. 
The precipitate is filtered and washed with 5°,'. ammonium nitrate, 
and the washings added to the filtrate. Ammonium chloride 
(5 grams) is added to the filtrate, followed by an excess of ammonia, 
and the solution boiled for a few minutes, filtered, and the pre- 
cipitate washed with 2% ammonium nitrate, and the filtrate dis- 
carded. The precipitate is dissolver! in hot 5"i sulphuric acid and 
the paper thoroughly washed (solution .1). The filter paper, 
together with the filter papers containing the silica and the 
zirconium phosphate, is ignited in the original crucible, the ash 
moistened and treated with 1 c.c. of sulphuric acid and 5 c.c. of 
hydrofluoric acid, and ignited until all the sulphuric acid is 
expelled. The residue is ignited with a small amount of sodium 
carbonate. The fused mass is digested with water and filtered. The 
residue is well washed with hot water, ignited, and fused with sodium 
hydrogen sulphate; the cooled fusion is dissolved in 5 % sulphuric 
acid, and the solution added to the solution .1 . The foregoing 
treatment removes phosphoric acid and recovers any zirconium 
which was present in the silica. The solution containing the whole 
of the metals is neutralised until it contains about. 1% (by volume) 
of free sulphuric acid, treated with hvdrogen sulphide, and filtered 
if necessary. The filtrate is made up to 200 c.c., treated with 
tartaric acid in amount equal to five times the weight of the bases 
in solution, made ammoniacal. and saturated with hydrogen 
sulphide, and any sulphide filtered off. The acidity of the sou 
tion is brought to I0 r, n of sulphuric acid in a volume of 400 c.c., 
the solution boiled to expel hydrogen sulphide, and cooled to 
4—15°. An excess of a cold 6"(, aqueous solution of cupferron is 
added. An excess i« indicated by a fine, white precipitate, w ic 
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redissolve®, instead of a curdy one, which remains. After digest- 
ing for five minutes, the precipitate is filtered with gentle suction, 
washed with 10% (by volume) hydrochloric acid, and dried. The 
paper and precipitate are ignited in a weighed platipum crucible 
over a blowpipe flame, and weighed. The weight is that of the 
oxides of zirconium, titanium, and the rare earth metals. After 
weighing, the oxides are fused with potassium hydrogen sulphate, 
taken up with 10%_ (by volume) sulphuric acid, and diluted to 
exactly 100 c.c. This is divided into two 50 c.c. portions, and the 
titanium estimated in one and the rare earths in the second, and 
the zirconium obtained by difference. Estimation of titanium.— 
If the content of titanium is low, it is estimated by Weller’s colori- 
metric method, whilst if it is high, it is reduced to the sesquioxide 
in a Jones’ reduetor containing ferric alum and phosphoric acid in 
the reoeiver, and then oxidised to the dioxide by titration with 
potassium permanganate. Estimation of the rare earths. — The 
hydroxides are precipitated with excess of potassium hydroxide, 
filtered, washed, and then washed into a platinum dish with 5% 
hydrofluoric acid. The solution is evaporated nearly to drvness 
and treated with 5 c.c. of 5% hydrofluoric acid. If no precipitate 
is present, the rare earths are absent ; if present, it is filtered, 
washed with 5 — 10 c.c. of the same acid, transferred to a platinum 
dish, and ignited. Sulphuric acid is then added, and the whole 
evaporated to dryness, dissolved in dilute hydrochloric acid, and 
the rare earth hydroxides precipitated with ammonia, filtered, 
washed, redissolved in hydrochloric acid, -and evaporated to dry- 
ness. The residue is treated with 5 c.c. of boiling 5% oxalic acid 
solution, and. after digesting for fifteen minutes, filtered, washed 
with 20 c.c. of 5% oxalic acid, ignited, and weighed. The accuracy 
of the method is shown by a series of concordant analyses of diorite 
to which weighed amounts of zirconium, titanium, thorium, cerium, 
and phosphate had been added. ,T. F. S. 

Estimation of Zirconium in Steel. G. E. F. Lux-dell and 
H. B. Knowles (./. hut. Ena. t'lum., 1920. 12. 562 — 567). — A 
critical review of methods published previously. The authors also 
give a method for the estimation of silicon, aluminium, titanium, 
and zirconium in steels which may contain other elements, such 
as tungsten, chromium, vanadium, phosphorus, molybdenum, 
copper, nickel, cobalt, uranium, and cerium. The steel is dissolved 
in hydrochloric acid with the addition of nitric acid, silica is 
separated, tile greater part, of the iron removed In- extraction with 
ether, the hydrochloric and solution then treated with excess of 
sodium hydroxide, and the precipitate collected. This precipitate 
is dissolved in hydrochloric acid, the solution nearly neutralised, 
tartaric acid is added, the mixture treated with hydrogen sulphide, 
then rendered ammoniacal. and tillered. After the filtrate has 
'een acidified with sulphuric acid and boiled to expel hydrogen 
sulphide, the zirconium and titanium are precipitated together by 
cupferron ; the titanium is estimated subsequently, either 
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colorimetrically or volumetrically, in the mixed oxides. 
further, J. Soc. Chem. Ind., 1920, September.] W. P. s. 

Immediate Analysis by Fractional Distillation, Method 
of Maxima and Minima. Charles Moureu, Charles Dufraisse 

and Paul Robin (Bull. Soc. chim ., 1920, [iv], 27, 523 — 527). ! 

The method described, which is applicable to the separation 0 f 
mixtures of substances with boiling points close together, consists 
of successive fractional distillations, the division into fractions 
being controlled, not by the boiling points, but by maximum or 
minimum values of physical properties, such as density, refractive 
index, viscosity, etc. The rectification is continued, similar frac- 
tions being united for further fractionation, until a fraction is 
obtained which, when subdivided by slow distillation, gives frac- 
tions all of which possess identical boiling points and physical 
properties. 

A simple vaselin manometer is described by means of which 
very slight variations in pressure during distillation may be noted, 
and it allows of a distillation being interrupted and then verv 
readily resumed at the same reduced pressure. W. G. 

Critical Study of Methods for the Detection of Methyl 
Alcohol, Alexander 0. Gettler ( J . Bwl. Chem., 1920, 42, 
311 — 328). — Fifty-eight tests for the detection of methyl alcohol 
were critically studied to ascertain their trustworthiness, specificity, 
and sensitiveness, and the influence of foreign substances on them. 
They may be divided into two groups: (1) in which the methyl 
alcohol is oxidised to formaldehyde, which ri then detected; (2) in 
which direct tests for methyl alcohol itself are applied. As 
oxidising agents for conversion of the methyl alcohol into form- 
aldehyde, the author prefers alkaline permanganate or potassium 
dichromate and sulphuric acid. The colorimetric tests for the 
detection of formaldehyde which he considers most trustworthy 
are: with (1) phenvlhydrazine - ferric chloride -f- hydrochloric acid 
(Meth, A.. 1906. ii, 588) : (2) j >h e u v!h yd razine-f sodium nitro- 
prusside- sodium hydroxide (Meth, Joe. <it.)\ (3) ^/wmorphine 
sulphate (WolfF, A.. 1910. ii. 482); (4) peptone- ferric ohloride- 
hvdroohloric acid (Salkowski, A., 1019. ii. 249); (5) reduced 
magenta.-}- sulphuric arid (Denigrs, A., 191(1. ii. 357, 461). These 
colour tests are extremely* sensitive. 1 part in 200.000 being easily 
detected. Two confirmatory tests in which crystalline product 
are obtained are: (1) with d-naphthol -*■ hydrochloric acid 
(Mulliken, "A method for the identification of pure organic 
compounds, " 1911); (2) with concentrated ammonia, giving hexa- 
methylenetetramine. which gives characteristic crystals with 
mercuric chloride (Romijn. A., 1890. ii. 280). These two teds 
require the presence of of methyl alcohol. 

All the methods, which are applied directly for methyl alcohol, 
require a large amount of methyl alcohol. Of the twe^e 
examined, the method of Reach and Rythgoe (A., 1905, ii. 6o )> in 
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which the relationship between specific gravity and refractive index 
is determined, is the most outstanding. As a colorimetric test, 
that described by Vivario (A., 1914, ii, 780), in which the alcohol 
is converted into potassium cyanide, is very good. 

Details of the typical procedures for the detection of methyl 
alcohol in liquors and in tissues are given, and there is a full 
bibliography. w g 

Diazometric Estimation ol Phenol and of certain of its 
Homologues. Robert M. Chapin ( J . Jnd. Eng. Chem., 1920, 12, 
568 — 570). — The method depends on the coupling of phenols with 
(liaamium salts to form insoluble hydroxyazo-compounds. The 
reagent is prepared by mixing equal volumes of J/10-p-nitro- 
auiline solution and T,', sodium nitrite solution, and is standardised 
against 6-naphthol. The phenol solution to be titrated is treated 
with 10% sodium acetate solution and basic lead acetate solution, 
and the reagent is added with constant stirring. Small, filtered 
portions of the mixture are tested from time to time with a drop 
of the reagent, or a drop of phenol solution in order to ascertain 
the progress of the titration. [See, further, ./. 8'oc. ('hem. IveL, 
1920, September.] w. P. S. 

Analysis of Phenolsulphonic Acids. Louis Desvkrones 

(Ann. I 'him. nihil., 1920, [ii], 2, 211—211).- -About 5 grams of 
the sample are dissolved in water and diluted to 200 c.c. Ten e.e. 
of the solution are boiled for fifteen minutes with hydrochloric 
acid and bromine, diluted to 209 c.c., cooled, filtered, and the 
sulphuric acid is estimated in the filtrate as barium sulphate; this 
fives the total sulphuric acid (H_.SO,j present. Ten c.c. of the 
solution are then titrated with .V 2-sodium hydroxide solution, 
using methyl-orange as indicator; the combined sulphuric acid is 
calculate 1 from the formula (T — S) 2, where T is the total 
sulphuric acid and .S’ the sum of the total sulphuric acid and one- 
half of the combined sulphuric acid. The phenol is estimated by 
treating 10 c.c. of the solution with 100 c.c. of water and 50 c.c. 
of hydrochloric acid, adding a definite quantity of standardised 
potassium bromide-bromate solution, heating the mixture at 50° 
for thirty minutes in a closed vessel, and then titrating (iodo- 
metricallv) the excess of bromine. Calculation gives the amount 
of free sulphuric acid present, and the proportion of phenol to 
combined sulphuric acid indicates the amounts of mono- and 
di-sulphonie acids in the sample. \Y. P. S. 

Use o! Potassium Ferrocyanide in the Analysis of Sugars 
by Alkaline Copper Solutions. K. t "ordonmkh (Bull. Set. 
pkarmacol., 1920, 27, 1.17- -138).- The use of potassium ferro- 
cyanide. in the amounts indicated by its advocates ) . capable of 
causing a complete reduction ol Folding's solution if the boiling 
is sufficiently prolonged. The method of Causse lionnans leads to 
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very serious errors if the conditions of heating are not accurately 
controlled. Chemical Abstracts. " 

Blood Sugar Concentration and Blood Sugar Methods 

H. F. Host and Role Hatlehol (/. Biol. Chem.., 1920, 42 ' 
347 — 358). — Bang and Hatlehol’s method (compare A., 19 jg 
ii, 279). and Hagedorn and Jensen’s method (compare Ogegk 
Lager, 1918, 80, 1217), give in normal individuals and in diabetics 
values for the blood sugar concentration which agree approxim 
atelv. The method of Folin and Wu (A.. 1919, ii, 308), and par 
ticularly the modification by Myers and Bailey (A., 1916, i 3(|n\ 
of Benedict's method, mav. in the ease of diabetics with hvper- 
glycoemia, give results which are too high. W. G 

Method for the Estimation of Acetic Acid in Acetates 

Oscar A. Pickett (.7. Inti . Eng . Chem ., 1920, 12, 570 -571) 

Xylene is used in place of water as a carrier for the acetic acid in 
the distillation of the. acetate with phosphoric acid. About 350 c <- 
of xylene are used for 2'5 grams of the acetate, and the distilla- 
tion is continued until only a thin film of xylene remains on the 
surface of the phosphoric acid solution in the distillation flask. 

W. P. S. 

Degree of Alkalinity Necessary for the Phloroglucinol 
Test for Formaldehyde. Paul J. Hanzlik (J. Biol. Chem, 
1920. 42. 411- -413). — The degree of alkalinity necessary for a 
minimum positive reaction in the phloroglncinol test for form- 
aldehyde is P H = 12'13, or the equivalent of the alkalinity of 
O Ol.V-sodium hydroxide. For an optimum reaction, the alkalinity 
should be P,, — 13 0. or O'l.Y. W. G. 

Estimation of Acetaldehyde in Paracetaldehyde. W. 

Stuwe ( Apoth . 7, fit.. 1920, 35. 153—154; from Chem. Zentr., 
1920, iv, 155).— Paracetaldehyde (5 c.c.) is brought, into a 100 c.c 
flask and frequently shaken during a quarter of an hour with 
.V/10-memiric chloride solution (10 c.c.), potassium iodide free 
from iodate (2 grams), sodium hydroxide solution (15°(, 20 grains), 
and water (50 grams). The mixture is diluted to 100 c.c. and 
filtered. Fifty c.c. of the filtrate are treated with gum arahic 
(0'5 gram), sodium hydroxide solution (5 c.c.), and formaldehyde 
(3 c.c.); after two minutes, the solution is acidified with dilute 
acetic acid (15 c.c.), and subsequently cooled. The precipitated 
mercury is dissolved by addition of a measured volume of .V/ 15- 
iodine solution, and excess of the latter is titrated. H. W. 

Rapid Volumetric Methods for the Estimation of Amino- 
acids, Organic Acids, and Organic Bases. Frederick 
William Foreman ( Biorhem . J .. 1920, 14, 451 — 473). — Ammonia, 
primary, secondary, and tertiary amines, and basic methylene deriv- 
atives of secondary amines do not form ionisable compounds with 
phenolphthalein in anueous-alcoholic solutions providing the con- 
central ion of aicohol is above 80°o- Tn such solutions, therefore, 
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the aoid radicles of the salts of these bases can be titrated accurately 
with A’/10-potassium hydroxide, using phenolphthalein as indicator. 
Similarly, when aqueous-alcoholic solutions of certain amino-acids 
containing about 85% of alcohol are titrated with N / 10-alcoholic 
potassium hydroxide, the amino- or imino-groups, liberated from 
their "internal salt ' combinations, show no basicity to phenol- 
phthalein, and the carboxyl groups are accurately estimated. 
Certain amino-acids, however, more particularly bibasic amino-acids 
and proline, give low results when titrated in alcohol under these 
conditions, possibly owing to loose combination of alcohol with a 
carboxyl group, or loose condensation, but a subsequent addition 
0 f formaldehyde or acetone results in a disturbance of the 
equilibrium, and then the carboxyl groups can be titrated 

quantitatively. 

The guanidine nucleus of arginine behaves differently from other 
nitrogenous bases or basic groups in that it acts as a univalent 
base in both alcohol and water. Thus it is neutral to phenol- 
phthalein in 85% alcohol solution, the carboxyl group and the 
guanidine nucleus exactly neutralising each other. 

The complete estimation is carried out as follows : (1) Five c.c. of 
the aqueous solution are titrated with .V/ 10-aqueous sodium hydr- 
oxide. (2) Ten volumes of 97% alcohol are added to 5 c.c. of the 
aqueous solution, and the mixture is titrated with .V/ 10-alcoholic 
potassium hydroxide. (3) To the liquid from titration (2), 
12’5 c.c. of neutral 13% aqueous formaldehyde solution are added 
for every 50 c.c. of alcohol present, and the titration continued to 
the same end-point. Titration (1) gives useful information when 
dibasic amino-acids, arginine, and salts of amino-acids are present. 
Titration (2) gives the correct estimation of a number of amino 
acids. In titration (3), the carboxyl groups of all the amino-acids 
in an amino-acid mixture, except, that of arginine, are estimated. 

This new volumetric process forms a rapid and accurate method 
for use in the investigation of many important biochemical 
problems. For the estimation of volatile bases and amino-acids in 
alcoholic extracts’' (compare Foreman and Graham-Smith, J. 
Hygiene, 1917, 16, 144), to an aliquot, part- of the extract the 
amount of alcoholic alkali necessary for neutralisation, as deter- 
mined by titration (3), is added, and the mixture is distilled with 
steam free from carbon dioxide for about live minutes, the distillate 
being collected in standard acid. The excess of acid is titrated, 
using alizarin as indicator, and thus a measure of the volatile 
bases is obtained. The residual liquid ill the distillation llask is 
free from alcohol, and, owing to the hydrolysis of the alkali salts 
of the amino-acids, is alkaline. It is titrated with .V, 10-acid, and 
thus a value is obtained for the amino-acids present in the original 
" alcoholic extract." \V. G. 

Micro-estimation oi Urea in Blood by means of Urease. 

R. Bahlmann (Ned. Tydech. (ifitecsk.. 1920, 64, [i|, 473 -478; 

from Chem. Zcntr., 1920, iv, 3 — 4). The method of Cohen, 
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Fervaert, and Van Lier is modified in such a manner that th e 
estimation can be made with 0'4 c.c. of blood. The ammonia 
obtained by the action of the urease of the soja bean on the urea 
of the blood in faintly acid solution, is, after addition of alkali 
drawn by a stream of air into very dilute hydrochloric acid, and 
excess of the latter is estimated iodometrically according to Bang s 
method. A blank experiment is performed with an equal quantity 
of blood without addition of urease. The amount of urea is 
calculated from the difference in the titrations in the tan 
experiments. H. W. 

Estimation of Hydrocyanic Acid in Beans. A. Czapjjh 
( Zeitsch . anal. Chern., 1920, 59, 80). — Paraffin wax should not be 
used to prevent frothing of the contents of the distillation flask 
during the distillation of hydrocyanic acid from cyanogenetic 
beans; the wax inhibits partly the distillation of the acid, and 
less than one half of the amount of the latter actually present is 
found in the distillate. W. P. g. 


Direct Estimation of Mercury Fulminate in the 
Mixtures for Detonators. AI. D. A1ap.quevf.ol (Bull. So c, 
chim., 1920, [iv], 27, 418). — The mixture is extracted with a 5% 
solution of potassium cyanide, and tho mercury is estimated by 
electrolysis in the extract. W. G. 

A Pyrrole Reaction. E. Salkowski (Biochem. Zeitsch., 
1920, 103, 185 — 1S8). — The action of pyrrole on p-dimethylamino- 
benzaldehvde resembles that of indole, only it is less sensitive aad 
is to a greater extent influenced by the addition of nitrite and 
fuming hydrochloric acid. The author points out the necessity of 
taking this fact into consideration when carrying out Ehrlich's 
reaction. S. S. L. 


Combination of Fractionation with Spectrophotometry 
in Proximate Organic Analysis. " . E. AIatiibwsox (J. Amer . 
Che m. Soc., 1920, 42, 1277—1279).— The spectrophotometric 
method of estimating dyes may be applied to colourless organic 
compounds by first converting these into coloured compounds, 
which are separated from the excess of reagents or other coloured 
substances present by extraction with suitable solvents. Procedures 
are described for the estimation of sulphaiulic acid, acetone, and 
/J-naphthol. depending on their condensation, respectively, 
with picrvl chloride, 2 : 4 -dmitropheny!hydrazine, and diazotised 
sulphanilic acid. ^ ^ 


Justification of the Sublimate- Ammonia Process for the 
Estimation of Stercobilin. K. Goiffos (Compt. rend. 

Biol., 1920, 83, 814 — 346; from Chrm. Zentr., 1920, ii, 7oo). - 
reply to Borrien s objections (this vol.. ii, 520). E. 
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The Extraction of Stercobilin. M. Brule and H. Garban 
(Compt- rend. Soc. Biol., 1920, 83 , 342—344; from C'hem. Zentr. 
1920, ii, 754 755). The extraction of stercobilin from excrement 
by solvents, such as amyl alcohol, chloroform, a mixture of chloro- 
form and thymol, or 95% alcohol, is not complete. The extraction 
is better from acidified solutions, but under these conditions a 
change of the colouring matter appears to be brought about 
through oxidation. E H R 

Analysis of the Colouring Substances in Urine. I. 
The Division of Urine into Three Main Fractions as a 
Basis for the Analysis of its Colouring Substances. M. 

Weiss ( Biochem . Zeitsch., 1920, 102 , 228— 246).— The urine is 
divided into three fractions. Fraction I consists of the red colour- 
ing substances — the urobilin fraction. Fraction II contains the 
yellow colouring substances — the urochroine fraction. Fraction 
III is composed of the colourless proteic acids— the histidine frac- 
tion. Fraction I, which is obtained by precipitating the urine 
with neutral lead acetate, and does not contain the urochroine, is 
responsible for about three-quarters of the coloration of the urine. 
Fraction II is precipitated from the filtrate of fraction I with 
10% alkali hydroxide. Besides urochrome, this fraction contains 
urochromogen, which differs from urochrome by the fact that it 
gives the permanganate and diazo-reactions, reduces silver salts, 
and darkens more intensely on keeping, when a melanin group is 
eliminated, which the author considers to be a phenol derivative. 
The presence of urochromogen can be detected better in frac- 
tion II than in the original urine, 'lhe colourless fraction con- 
tains proteic acids. A tryptophan derivative is also present in the 
mine, which cannot alway- la- identified with the ehromogen of 
urorosein. S, S. Z. 

Chemistry of the Proteins, E. Hkrzi i.ld and 11. K linger 

(Biochem. Zeittch., 1920, 102 , 89 — 98).— -In order to obtain 
proteins free from adhering impurities, such as the products of 
protein degradation,, fats, lipoids, etc., the clear extract from the 
tissues is precipitated with live to six volumes of 90% alcohol and 
heated on a boiling-water bath. It is then filtered or centrifuged, 
am) the residue treated with boiling absolute alcohol, and again 
with boiling ether. The protein powder thus obtained is further 
extracted with boiling water to remove the aibunioses. peptones, 
and salts. The authors also describe a method for the detection 
and estimation of the higher polypeptides in the protein solution. 
Tie protein and the higher polypeptides are precipitated with 
boiling 90% alcohol. The precipitate*^ fraction is then extracted 
wth boiling water, ami the nitrogen is estimated in the aqueous 
extract. Using this method, it is found that all colloidal protein 
solutions contain appreciable quantities of albumoses. One 
hundred c.c. of human serum contain a quantity of alhumosrs and 
peptones equivalent to 0 4 gram of Witte’s peptone, S. S. Z. 
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Rapid Estimation of Albumin in the Urine. L Dup us 
{Fresse medicals, 1920, 28, 104). — Tile turbidity of a standard 
solution of albumin is compared with that of the urine under 
examination after each has been treated with Eschlach s citric- 
picric acid reagent. Chemical Abstracts. 

The Separation o£ Serum Proteins. M. Pikttrk and A, 
Vila ( Compt . rend., 1920, 170 , 1466 — 1468).— The serum is first 
neutralised by addition of A'-hydrochloric acid. To it is added 
two and a-half times its volume of acetone. . The precipitate is 
collected on a Buchner funnel, mixed with one volume of acetone 
dried by suction, and washed with ether. The cake of proteins 
without being broken up too much, is transferred to a dish, covered 
with water (70 c.c. for each 100 c.o. of serum originally taken), 
and left in contact with it for several hours. The water is then 
carefully decanted, and this process is repeated two or three times 
Finally, the material is powdered and washed two or three times 
by centrifuging with water saturated with carbon dioxide. By 
this means, the insoluble proteins are obtaiued free from albumin. 
The washing waters are united, saturated with carbon dioxide, and" 
filtered, and from tile filtrate the albumin is precipitated by the 
addition of an equal volume of aoetonq. 

In the aqueous-acetone liquors, the fats, lipoids, sugars, etc., 
can be estimated separately by the usual processes. W. G. 

New and Improved Method for the Recognition of 
Human Blood. Angelo de Dominicis {Boll. Chim. farm., 1920, 
59 , 241 — 244). — A simple method for detecting human blood on 
a knife-blade or other nou-absorbcut surface consists in pouring 
oil to the spot a very dense solution of celluloid in amyl acetate, 
allowing the solvent to evaporate, removing tile dry pellicle by 
means of needles, and examining under the microscope the super- 
ficial layer of blood on the pellicle. If the latter cannot be 
removed from the blood stained surface, it may lie first thickened 
by a second application of the celluloid solution. T. H. P. 

“Thiocol.” C. A. Grau ^(Bull. Set. pharmacoL, 1920, 27, 
1 7 — -22) . — A diagram of the crystals formed by the reaction of 
thiocol with mercurous nitrate is given, together with the direc- 
tions for making this microchemical test. As with guaiacol, so 
with thiocol, it is possible to test various plants for oxydases in 
the presence of hydrogen peroxide. The roots-of artichoke, dahlia, 
chard, and lucerne are suitable materials responding positively to 
the test. Thiocol can also be used to demonstrate the presence o! 
oxydase in the blood, and as a measure of renal insufficiency, h s 
use in the latter connexion depends oil its detection ill the urine 
by the rose colour developed when a few drops of the urine are 
placed on artichoke root, together with hydrogen peroxide. I * 
use is apparently incompatible with the presence of resorcinol, 
a-naphthol, and sodium salicylate. Chemical Abstracts. 




